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ABSTRACT 

This document attempts to state in simple terms what 
is necessary as a minimum to ensure the adequate provision of 
educational statistics in developing countries. It has been developed 
for the use of Ministries of Education and other interested 
departments in developing countries to help them develop the basic 
set of statistics necessary for national reporting and planning. The 
publication begins with a general discussion of the educational 
statistician and educational statistics. It then examines the problem 
of collecting educational statistics both within and outside of the 
school system. Chapters dealing with the analysis and reporting of 
educational statistics discuss records and reference tables, 
analytical tables, diagrams and graphs, averages and comparisons, 
enrollment and entry rates, wastage^ forecasting, and publishing. The 
document concludes with suggestions for organizing a statistical 
department and suggestions for further research. A selected 
bibliography is included. (Author/DN) 
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PREFACE 



The series of Unesco Statistical Reports and Studies 
is designed to examine methodological problems in 
statistics of education, science and culture. 

The present study (No, 13) attempts to state in 
simple terms what is necessary as a minimum to en- 
sure the adequate provision of educational statistics 
in developing countries. This is the first time that a 
study of this kind has been attempted > dealing with 
the problems of collecting the statistics as well as 
simple procedures for presenting and analysing them. 
It is hoped that it will prove of use to the Ministries 
of Education and other interested departments in 
developing countries in ensuring a basic service 
of statistics necessary for national reporting and 
planning. 

It should be emphasized that the study is Cc^ncern- 
ed in a specific and practical way with the immediate 
tasks of statistical units serving Ministries of Edu- 
cation. The statistical services of other departments 



will also be required for educational planning and 
these are mentioned but they are not discussed. 
As the field of educational statistics expands, many 
matters of concern to the statistician require further 
research and more detailed discussion before gui- 
dance can be given as to methods; examples are 
given in Chapter 17 of topics on which further work 
is required. 

The author of this study is Mr. W.L. Kendall, Chief 
Statistician of the Statistics Division of the Ministry 
of Overseas Development, United Kingdom; the views 
are his own and not necessarily those of the Ministry 
in which he is employed. Similarly, the views he ex- 
presses are not necessarily those of Unesco. 

The study was discussed at the Regional Seminar 
on Educational Statistics for Africa organized by 
Unesco at Yaounde, December 1966, and the present 
text reflects the many valuable comments made on 
that occasion. 
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Chapcer 1 



EDUCATIONAL STATISTICS AND 
THE EDUCATIONAL STATISTICIAN 



1.1 The administration of an educational system 
depends in a great measure upon the production of 
statistics (paragraph 2.3) and in most developing 
countries there is already a substantial flow of ma- 
terial, much of which is published. Whil^ a number 
of important gaps still remain to be filled in this 
material, the immediate problem is less that of a 
scarcity of statistics and more that of improving 
their quality and of developing the skill of those 
who, from teachers to senior officers, are responsi- 
ble for collecting andusing them. 

1.2 These problems are considered in this volume 
from the viewpoint of the officer responsible for 
statistics in a Ministry of Education, and called the 
educational statistician. There are many others who 
are also concerned with educational statistics, 
either as producers or as consumers : officers of the 
local authoritieis or in the local education offices; 
officers in the universities; those concerned with 
taking population or other censuses ; the members 
of planning units or commissions ; and officers in 
the central statistical offices. Each has his own 
problems to which he gives emphasis. The key person 
for producing the statistics required in educational 
planning, and for advising on their use, is never- 
theless the educational statistician. 

1.3 Although the term educational statistician 
suggests a technically qualified person, and the ap- 
pointment of such a person is eventually necessary 
(paragraph 16 and following below), it may happen 
that a country with very limited resources is not in a 
position to appoint an officer with academic qualifi- 
cations at the outset. Since it is possible for a sub- 
stantial amount of the basic work of the educational 
statistician to be carried out by someone without 
academic qualifications in this field, die term edu- 
cational statistician is taken to cover him as well. 

1.4 Those officers meeting the statistical problems 
ill educational matters for the first time, with little 

or no formal statistical training, may find this volume 
of particular help. For others, much of the material 
may be well-known, but the volume can serve as a 

7 



check-list of their problems. They may also find it 
of use in providing junior officers or new entrants 
with an introduction to their work, and also a manual 
for in-service training or even more formal training 
courses. It might also be found of help to those who 
use the statistics provided by Ministries of Edu- 
tion, or by those in schools or elsewhere who may 
be called upon to provide the basic material, 

1.5 The limitations of this volume must be made 
clear. It is concerned chiefly with the statistics 
required for educational planning in its various 
meanings (see paragraph 2. 10 below) and not with 
that important section of educational statistics con- 
cerned with psychological and other tests applied 
to pupil aptitudes, intelligence and other matters^ 
necessary for judging the quality of education. Nor 
is it concerned so much with such statistics neces- 
sary for educational planning as are provided by 
sources outside the Ministry of Education (popu- 
lation statistics, labour force statistics and so on). 
It is concerned rather with those statistics, obtained 
mainly from the schools themselves, for whose col^ 
lection and analysis the educational statistician is 
solely responsible, 

1.6 The main emphasis is thus on the practical 
problems facing the educational statistician. No 
body of rules covers all situations and the particu- 
lar needs of any given country may demand a special 
solution. Moreover, general experience to date may 
still be insufficient to indicate more than a number 
of alternative procedures to be tested in the light of 
local experience. The Ministry of Education must, 

in any event, develop its own expertise and methods. 
The purpose of this introductory volume is to show 
the need for a proper system, to help in initiating 
such a system along sensible lines and to suggest 
a number of points to which attention should be 
given in planning further developments. 

\ 

1. See, for example, Summer, W,L. Statistics in School 
Blackwell, Oxford, 1958 and the further list in N.K. 
Henderson : Statistical Research Methods in Education 
and Psychology^ Hong Kong University Press, 1964 



L7 Once the statistician is clear about his par- 
ticular problems andis aware of die essentials of 
good stacistical practice, he should be prepared to 
experiment in methods in the light of .his local 
co: ditions. Standard technical practices which have 
evolved in developed countries have often to be 



amended when applied to the conditions in the less 
developed countries, and educational statistics are 
no exception, A number of possible fields for furdier 
experimentation are given in paragraph 17.4 below. 
Others will suggest themselves. 
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Chapter 2 

USES FOR EDUCATIONAL STATISTICS 



GENERAL 

2.1 Scaiiscics are not an end in themselves. They 
are tools for use in making decisions. Good sta- 
tistics are expensive to collect and analyse; bad 
statistics are not worth the money spent on them. 
Not to have a clear idea of the purposes to which 
statistics are to be put will mean that they will be 
inefficiently collected and inadequately analysed 
and presented, and thus the scarce resources of de- 
veloping countries are wasted. 

2.2 Two groups of people need educational sta- 
tistics as tools for making decisions, the adminis- 
irators and the planiiers. When statistics have been 
collected for these purposes, it is also useful to 
publish a summary or a selection, as tools for other 
policy-makers. This is broadly the right order of 
priorities. The publication of statistics is not the 
first aim of the educational statistician. 

STATISTICS AND ADMINISTRATION 

2.3 Education is a large-scale operation that may 
account for 10 to 25 per cent of government expendi- 
ture in developing countries. It must therefore be 
subject to detailed accounting as part of the annual 
budgeting control of government and the provision . 
of estimates. Detailed financial statistics are re- 
quired for this purpose. Education is further a de- 
centralized activity with a large local and voluntary 
element. The maintenance of national standards and 
of sound practices relies upon the provision of re- 
ports, including statistics, from below, comple- 
mentary in many cases to the provision of financial 
assistance from above. The Ministry of Education 

is moreover one of the largest employers in the 
country so that its personnel records must be con- 
siderable ; it is one of the more important providers 
of buildings so that it must maintain details of 
building costs ; and it is responsible for registering 
in its schools as much as 15 per cent of the 



population, on whose activities and progress it must 
keep an eye. As a result, the operation of the edu- 
cational system must result in a considerable supply 
of statistics. They are statistics on : 

(a) pupils 

(b) teachers and other personnel 

(c) buildings 

(d) finance. 

2.4 Faced with this situation, the role of the edu- 
cational statistician is not to attempt to control every 
statistical document produced. In certain fields, for 
example in the departments dealing with accounts or 
personnel recorir?, it munt be recognized that special 
training is required and the star'stics have been de- 
signed to meet the spe»:.ial day-to-day needs of tbose 
departments. Statistics are not made for the statis- 
tician but for the user, that is the administrator or 
planner. 

2.5 At the same time, it is not the function of the 
statistician merely to bring together whatever hap- 
pens to be collected by the administration, and in 
whatever form, and publish it. In the first place, 

the general rules of care and checking, and of the 
efficient design of forms and procedures, are appli- 
cable to all statistical records of whatever kind, and 
the skill and experience in these matters of the edu- 
cational statistician should be at the disposal of 
all branches of the administration^ In the second 
place, these administrative records form a sub- 
stantial part of the basic records that the educational 
statistician needs for his own purposes (see para- 
graph 2.7 and following below). He must as a result 
ensure that they are suitable for these purposes. In 
the third place, the statistician is in the best po- 
sition to comment on the use of statistics for evalu- 
ation and planning. He can best judge the system 
of statistics as a whole, decide where the gaps are, 
and advise on the best methods of filling them. 

2.6 He will be able to carry out these duties if 
he is himself well versed in the administration of 
the educational system and in touch with the ad- 
ministrators at all levels. One of the tests of a 
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good scaciscician will be che excenc co which he can 
influence the supply and interpretation of adminis- 
trative statistics without appearing to be meddling 
unduly in the affairs of other officers. A con- 
structive statistician will always be welcomed by 
his administrative colleagues; a busy-body will be 
avoided. He should in particular acquaint himself 
personally with the processes by which the sta- 
tistics are actually produced or collected. He should 
also be known by all concerned to be available for 
advice at all levels, and he must be in a position 
to provide it. It must be recognized that he is finally 
responsible for all the statistics required for general 
Ministry policy and publicity; but this recognition 
will only be given if he can in fact provide suitable 
statistics when required. 

2.7 It is not always easy to obtain from the ad- 
ministrators a clear statement of their minimum sta- 
tistical requirements. In some cases they are not 
sufficiently numerate (that is, able to use "numbers" 
or statistical material) and for this reason may not 
know how to formulate their needs. In other cases 
they may be too ambitious and expect more than the 
statistician can realistically provide. For the form'^r, 
the statistician will endeavour himself to estimate 
the minimum requirements and, by providing a suita- 
ble selection of statistics, assist the administrator 
in becoming more numerate. In the latter, the statis- 
tician must keep his own limitations in skills and 
staff in mind, and make it quite clear what are the 
resources of both necessary fr any statistical 
seivice. He will also have in mind the technical 
limitations set by the nature of educational sta- 
tistics (see for example paragraphs 3.1 and follow- 
ing below). 

STATISTICS AND THE EVALUATION 
OF THE EDUCATIONAL SYTEM 

2.8 The first major task of the educational statis- 
tician is to use the statistics provided by the ad- 
ministration and such others as he may be abJ<; to 
collect himself to provide an overall statistical 
picture of the extent and working of the educational 
system. He seeks to provide quantitative answers to 
such questions as how large is the system, what 
kinds of education is it providing, how rapidly is it 
growing, in which regions is it lagging, what use is 
being made of the teachers and of the schools. Ade- 
quate answers to these questions are necessary to 
justify the budgeting expenditure and to make pos- 
sible sound estimates of future expenditure ; to give 
the educator an idea of what i^ happening and a 
firm basis for considering future development; and 
to provide the politician and public in general with 

a precise impression of the nature and extent of one 
of the major social services. He will find additionally 



that, according to the degree that he can manipulate his 
material, administrators and others will turn to him for 
answers to special queries necessary for their work. 

EDUCATIONAL STATISTICS AND PLANNING 

2.9 The statistical evaluation of the educational 
system is pIso necessary for educational planning. 
The present aucational facilities represent the 
stock immediately available for future developmerts 
and its measurement is thus the first step in planning. 
Further, the recent history of the educational system, 
when measured by means of flow statistics, provides 

a good basis for indicating how the educational 
system is working and how it may change in the 
future. Forecasting by the statistician is thus a 
furthci operation required for planning. 

2.10 Edu*,ational planning has a number of aspects. 
It may be looked at first as a matter of expanding fa- 
cilities so that as many as possible may enjoy them. 
Education is thus a consumer good that should be 
made available to all at the primary level and, at the 
higher levels, to all qualified by ability and at- 
tainment to benefit from education. Given the politi- 
cal decision as to the rate of expansion of consump- 
tion the community can afford over the next five or 

ten years, it is for the educational statistician to 
estimate the number of places and the different types 
of schools required, the supply of teachers involved 
and the claims which these make upon the national 
economic resources, so that his Ministry can make 
the necessary plans. 

2.11 Educational planning is also required for the 
production of the qualified manpower required by the 
country's economic plan. First, ^Manpower Survey, 
sometimes elaborated into a econometric model, 
estimates future demands for manpower. Second, 
estimates of future supplies of qualified manpower 
are used ro build up a Manpower Budget, This budget 
will reveal the shortages or gaps which have to be 
met or filled if the development plan is to succeed. 
The educational statistician is concerned first be- 
cause the Ministry of Education itself employs a 
substantial part of the nation's highly qualified man- 
power (namely, the teachers) and information about 
them is required for the Manpower Survey. Second, 
statistics showing the possible output from the 
educational system are necessary to build up the 
Manpower Budget. Third, meeting thesnortage will 
require principally the expansion of particular edu- 
cational facilities. 

2.12 New econometric techniques are also making 
it possible to consider the educational system in 
the same way as any other large economic enter- 
prise, that is to say, as consuming national re- 
sources and contributing to national productivity. 
Educational expenditure is thus viewed as an 
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investment^ ; or the contribution of education to the 
growth of the national income and of capital formation 
can be estimated^. Generally sneaking, the informa- 
tion required for such exercise goes well beyond the 
resources of developing countries at present. There 
are conceptual difficulties in both exercises and, 
generally speaking, the information required* goes 
well beyond the resources of developing countries 
at present 

2,13 Neither manpower budgeting nor educational 
investment planning means that economic consider- 
ations haVe replaced cultural considerations in the 
planning of. education. Both are necessary. Nor do 
they require the educational statistician to become 
a labour statistician or an economic planner. Never- 
theless these wider uses for educational statistics 
make it necessary more than ever for Jtit Ministry of 
Education to provide staff and other facilitfes so 
that the educational statistician can supply the 
necessary information. Further, the more skilled he 
becomes the more he will be able to contribute con- 
structively to the deliberations of the planners within 
his own Ministry, of the manpower planners, and of 
those responsible for the government's overall de- 
velopment plan 



PUBLICITY 

2,14 Less important than planning, publicity is 
iionetheless very useful. Although statistics should 



not be collected solely for this purpose, modern 
publicity requirements make it an important con- 
sideration when statistics are being collected and 
used. Not only governments themselves usually 
publish educational statistics there are also re- 
quests made of governments for statistical infor- 
mation, including the requests by international 
agencies, and particularly by Unesco, for statisti- 
cal information to document the world position and 
make comparisons between national systems, and 
the many requests, for example, from universities 
and other research bodies and from business inter- 
ests, which the Ministry of Education normally 
endeavours to meet, sometimes on the basis of a 
reciprocal information service. 



1. For example, by comparing with the present value of 
earnings over a life time generated by, say, one year's 
additional education, the present value of fhe additional 
current and capital costs of providing it (compare below 
paragraph 8,21 (a)), 

2, That is, to make possible such statements as that of 
the 10 per cent annual increase in the national income, 
1 per cent (or one tenth of the increase) is attributable 
to education. 
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Diagram I. NUMBERS AT DIFFERENT AGES RECEIVING EDUCATION 
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Chapter 3 



THE COVERAGE OF EDUCATIONAL STATISTICS 



FORMAL EDUCATION: THE EDUCATIONAL SYSTEM 

3.1 Education in its widest sense extends from 
birth to death since individuals never cease to learn 
in one fashion or another, but the educational stat- 
istician's initial concern is with the educational 
system for which the State is directly or indirectly 
responsible. This constitutes the greater part of what 
is known as formal education, that is systematic 
instruction provided in schools. The relation of this 
formal education to other education is illustrated 

in Diagram I which shows the diminishing numbers 
of those in the population with increasing age, giv- 
ing the shape of a pyramid^. At the centre of each 
age group are those receiving formal education; it 
is the educational system as usually understood. 

3.2 This education comprises, first, those 
schools maintained and managed by the State, These 
consist both of primary " and " secondary " schools; 
since these ^'erms often have an emotional rather 
than a logical definition in some countries it is 
preferable to use the more neutral terms first level 
and second level. The State also provides an increas- 
ing amount of education at the pre-primary level, and 
this type or level of education is increasingly re- 
garded as part of the educational system, linking up 
the modern curriculae in the junior first-level classes. 

3.3 Education at these levels is also provided in 
schools managed by voluntary bodies, mainly reli- 
gious organizations. These so-called independent 
schools are the concern of the statistician since 
they also form an integral part of the country's edu- 
cational system and the State is responsible for 
ensuring that they maintain certain standards in 
teaching and equipment. Thi: State may provide fi- 
nancial assistance to this end; or such schools may 
be "recognized" by the State as adequate. The 
statistician has therefore to allow for three main 
types of non-State schools: 

fa) assisted schools 

(b) unassisted but recognized 

(c) others 



3.4 Post-secondary (or third level) education, 
which covers instruction at universities and colleges, 
is also outside the direct control of the Ministry of 
Education although the State furnishes considerable 
financial assistance and the management is by a 
public body of varying decrees of independence. 

The statistician must obtain information about these 
third-level activities in order to complete his docu- 
mentation of the complete educational system. 

3.5 "Systematic instruction in schools according 
to State policy" sufficiently describes the greater 
part of the educational system. It will include part- 
time as well as full-time instruction, and also a 
certain amount of pre-primary schools as noted above. 
Nevertheless, in practice there are difficulties in 
determining what should be included: what is sys' 
tematic education? What is a school? The following 
guidance is suggested: 

(a) the voluntary extra-curricular activities of schools 
that are included for other reasons should be docu- 
mented although it is not necessarily systematic; 
these activities may nevertheless be difficult 

to measure statistically, and should be given 
less priority than the basic statistics listed 
below (paragraphs 3.11 and following); 

(b) in-service courses of government departments 
and of business houses, where these are system- 
atic, even if unassisted, should be included be- 
cause of their importance to technical education. 
For this purpose the Department or firm concerned 
will be treated as the " school managers "; 

(c) independent schools that ar^ not recognized, 
(oi example, private " commercial" schools, 
Koranic schools or Bible classes, should be 
^•xcluded; 

(d) short-lived rural or " bush " schools p. esent a 
special problem; this is partly an administrative 
problem of locating and registering and their 
subsequent treatment by the statistician will 

1. Developing countries with high birth rates and thus a 
preponderance of small children would show a pyramid 
with a much wider base. 
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need to be decided with the administrators. One 
possibility is to maintain a separate list of such 
schools ^'ith estimates of their pupil enrolment; 
(e) adult education ^including literacy campaigns) 
is part of the educational system but there are 
difficult statistical problems invo id where edu- 
cation IS less formal (see paragraph 3»6 below). 
It must be treated separately and according to 
the resources available. Some of this education 
falls within the sphere of Community Develop- 
ment and will be documented by these officers. 
The educational statistician can advise these 
officers on suitable records and analyses. 

STREAMS AND SPECIAL SCHOOLS 

3.6 In first-level fand pre-primary) education the 
instruction is initially general. Sooner or later spe- 
cialization occurs and eventually it is necessary 
for the pupils to break up into separate streams. At 
the second level this may take the form of separate 
schools as such. Although the problem this raises 
with the statistician is principally that of presenting 
the information he collects to show these streams, 
there is also a coverage problem. For first-level 
education he must see that all schools are covered. 
For second (level which may include some senior 
primary) he must see that all streams are covered, 
and problems regarding some technical education 
have been noted in paragraph 3*5 item (b). At this 
level part-time and evening instruction also claims 

a large proportion of pupils in the educational sys- 
tem - and of course of those caught up in " other 
education". Thus at the second level questions of 
coverage may become complex. 

3.7 Initially, the statistician can only take ins- 
titutions as he finds them in his country and as des- 
cribed by the administrators, with such records as 
the institution possesses, and evaluate them ac- 
cordingly. Eventually he should be able to improve 
their records, where required; he will also assist, 
by his statistical services, in the clearer formula- 
tion of the educational system by the educators* 

So long as " secondary" is ill-defined, for example, 
or the definition is changed from one period to 
another he will find it particularly difficult to pro- 
vide a satisfactory generalized picture, but for ex- 
ample "primary education" is clearly limited to 
seven grades and a clear distinction is made at the 
second level between "high schools'* (concerned 
with education preparatory to third level), a general 
secondary education organized as the completion 
of the second level-course, and technical schools, 
the quality and usefulness of the statistics are 
much enhanced. 

3.8 Both at first and second level there are spe- 
cial arrangements for educating the physically and 



mentally handicapped children and socially malad' 
justed children. Where separate schools are estab- 
lished for these special cases, their necessary 
statistical recording is straightforward. 

3.9 Teacher training in developing countries, 
because of its crucial importance and sometimes 
makeshift arrangements, calls for separate and 
rather special reporting. The Ministry of Education's 
interest in these schools or courses is twofold:as 

a special stream of pupils- and as the source of 
future teacher supply. 

OTHER EDUCATION 

3.10 Having distinguished between the educational 
system and " other education", the statistician still 
retains an interest in the latter - even the Boy Scout 
movement has an educational element. Information 
about this sector can be quite important both in 
evaluating and in planning the educational system. 
Collecting such information may nevertheless pose 
problems of definition, lack of suitable records, 

how to obtain access to what records do exist and 
similar matters; generally speaking, the farther the 
statistician moves away from the formal system of 
education the. more expensive in time and resources 
does the collection of statistics become. In conse- 
quence the statistician cannot initially promise the 
administrator or planner a great deal of information 
of this kind and he must carefully scrutinize any 
requests he does receive for such information in 
the light of his own resources. Such work should 
not be allowed to interfere with the basic documen- 
tation of the main educational system. 

BASIC COVERAGE OF EDUCATIONAL STATISTICS 

3.11 To provide the basic information required 
for evaluating and planning in a sufficiently com- 
prehensive and accurate fashion and promptly is 
the first objective of the educational statistician. 
The following are the basic items: 

(a) Statistics of Schools should sho^ by type of man- 
agement and for each level (or stream where 
appropriate) 
(i) number; 

(ii) size and location; and 
(iii) equipment. 

By "School" is meant " educational institu- 
tions"; such an institution may consist of sever- 
al buildings. A single institution in which pupils 
follow several streams would be counted more 
than once when these streams are separately 
recorded, but in the basic school list (see para- 
graph 6.2 below) each institution is to be rec- 
orded once. 
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(b) Stc/tistics of Teachers should show their numbers 
by sex, general qualifications, whether part-time 
or not, in each type of school and at each level. 
At the second and subsequent level information 
on subjects taught is necessary. Some indication 
of each teacher's position immediately prior to 
teaching, and details of resignations and death 
are needed if the general characteristics of 
teacher supply are to be understood. 

(c) Other Staff Statistics* Statistics, for example, 
of the number, type and cost of the staff in the 
Ministry of Education itself and of its local staff, 
are the direct responsibility of the establishment 

■ and personnel departments of the Ministry. These 
are, nevertheless, elements in the educational 
system to which the educational planner must 
pay some regard, and they also represent an 



important burden on the resources of skilled 
manpower in developing countries which the man- 
power planner must also take into consideration. 

(d) Statistics of Pupils (Students) should show their 
numbers by sex and age (in each grade for first- 
and second-level schools), in each type of 
school and at each level; subjects studied - in 
part in second-level schools and more fully in 
third-level institutions; numbers of repeaters 
(paragraph 4.14 below), transfers and deaths in 
first and second schools; and of successful 
leavers (paragraph 8.7 below). 

(e) Financial Statistics should be available to make 
it possible to know or estimate the cost of each 
pupil, teacher and building unit at each level, 
and the total annual recurrent and capital expen- 
diture at each level and for administration. 



o 

ERIC 



15 



Chapter 4 



EDUCATIONAL STATISTICS IN DEVELOPING 
COirNTRIES 



STATISTICS IN DEVELOPING COUNTRIES 

4.1 In common with other statisticians working 
in developing countries the educational statistician 
is confronted, first, with: 

fa) a very limited provision made for statistical 
work in government; this arises usually from an 
inadequate recognition in the immediate past of 
the need for a proper statistical service - in the 
case of the educational statistician he is still 
in the very early days of recognition; 

(b) the acute shortage of qualified manpower at all 
levels, not only at the professional level but 
also at the middle level, and even of experienced 
clerks. Despite technical assistance from inter- 
national agencies and under bilateral programmes 
from developed countries fsee paragraph 16.29 
below) this shortage will continue to afflict all 
developing countries; 

(c) despite (a) and (b), a rapidly growing demand 
for statistical information for planning and other 
government purposes; under pressure for quick 
results the statistician will need to keep to a 
strictly realistic set of priorities fsee paragraph 
3.11 above) and to utilize every type of shortcut. 

4.2 Secondly, the statistician in developing coun- 
tries experiences considerable difficulty in collecting 
statistics because of 

(a) poor communications - transport, postal etc; 

(b) the low educational levels of many of those from 
whom information has to be obtained. 

Progress is inevitably slow as a result and quality 
difficult to maintain. The emphasis must in conse- 
quence be on statistical material that is simple and 
good rather than more complicated information, how- 
ever desirable, which runs the considerable risk of 
being poor in quality. The educational statistician 
is particularly handicapped at this point by the 
decentralized character of the educational system 
which it is his task to document. 



\ 

EDUCATION AS A LOCAL ACTIVITY 

4.3 It is not possible to run the nation's educa- 
tional system as a single administrativr unit, in all 
areas and at all levels. Apart from the administrative 
impracticability^ it would also offend against the 
philosophy of education which, starting from the 
uniqueness of each individual, endeavours to give 
that individual opportunities for developing himself 
according to his gifts within the framework of nation- 
al standards. The development of educational plan- 
ning has not altered this position. The educational 
system thus takes the form of a partnership between 
government on the one hand and regional and local 
authorities on the other. Furthermore, the adminis- 
trative unit of the educational system is the school^ 
ranging from bush schools to universities, the actual 
instruction taking place in several tens of thousands 
of separate institutions of this kind, each under 

its own head*. 

4.4 This means that the principal source of ma- 
terial for the educational statistician lies in the 
records of this vast array of institutions, scattered 
throughout the country, some in the remotest areas, 
whose size, efficiency and general conditions 
must vary widely. Moreover, access to many of these 
records can only be obtained throught managements 
that may be partly or wholly independent of the State. 
The educational statistician who in developing coun- 
tries endeavours to collect the necessary material 
from behind his. desk at headquarters, by merely 
sending out inquiries to all and sundry, will be sub- 
ject to too' many unknown factors. Experts may be 
called in to help him solve his technical problems 

of analysis, but proper access to the basic material 
will in the last resort depend upon his (and his 
staff's) undertaking the maximum amount of field 
work: personal contacts with managements, visiting 
schools, advising local officers, maintaining contact 
with the more remote parts and so on. Unless there 
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is adequate provision for this field work, the educa- 
tional statistician cannot guarantee either the ade- 
quate coverage or the accuracy of the statistics he 
provides. 



THE ROLE OF THE LOCAL EDUCATION OFFICER 
OR INSPECTOR 

4*5 In particular the statistician must be in 
touch with these local officers. Contact between 
the schools and the Ministry of Education is main- 
tained by the Inspectorate or by the provincial (or 
regional) and district or local education officers. 
Primary schools are usually the concern of the local 
officer or inspector and secondary schools of the 
provincial or regional officer. He is the channel 
through which State grants are made to different 
schools and for thisreason requires, and can obtain, 
a detailed statement of their activities. He is in 
constant touch with the local authorities and the 
voluntary boards of management, and in the course 
of his duties builds up detailed knowledge of all the 
schools in his area. He maintains records of his own 
for these purposes and for reporting to the Ministry. 
Where not himself responsible for completing the 
annual return required by the Ministry, he assists 
the headmaster in this operation and himself checks 
the results. Thus, on his efficiency depends much 
of the quality of African educational statistics. 

THE SPECIAL PROBLEMS OF EDUCATIONAL 
STATISTICS IN DEVELOPING COUNTRIES 

4«6 Conditions in developing countries also 
confront the statistician with a number of special 
problems in collecting and -analysing educational 
statistics. These problems arise out of : 

(a) the uneven development in education; 

(b) the payment of fees; 

(c) the lack of reliable information on births and 
deadis; 

(d) the wide age range found in a single grade; 

(e) the high rate of absenteeism; 

(f) the high rate of repeaters; 

(g) the high rate of drop-out- 

The difficulties that are encountered in meeting 
these problems are sometimes held to justify the 
present limited supply of statistics, but it is usual- 
ly found that if they are not met in some suitable 
fashion this limited supply has little real value and 
planning suffers in consequence. 

UNEVEN DEVELOPMENT IN EDUCATION 

4.7' For historical reasons, certain types of edu- 
cation, or schools for particular groups or regions. 



may have been more fully developed than others. 
Resources are not available to remedy this in a 
short time. Moreover, regional positions continually 
change as the result of such social factors as rapid 
urbanization or the mass migration to seek employ- 
ment* In these circumstances, the regional and group 
differences need careful statistical documentation 
and this requires a special effort to secure the neces- 
sary details. 

PAYMENT OF FEES 

4.8 In some educational systems in developing 
countries fees are paid by the parents, at the first 
as well as at the second level. The financial sta- 
tistics are thus complicated and, what may be even 
more of concern to the educational statistician, an 
additional burden placed upon the ability and time 
of the headmaster to maintain adequate school re- 
cords. The effect may be to provide an additional 
check on enrolment figures; but the return of these 
figures to the Ministry may be delayed, and other 
statistical duties of the headmaster also suffer. 

LACK OF RELIABLE INFORMATION ON BIRTHS 
AND DEATHS 

4.9 The information required for educational 
planning on the ages of children entering the educa- 
tional system and on the age composition of the gen- 
eral population is provided by population censuses 
and by birth certificates. Reliable censuses are 
still recent events in many developing countries 
and, where they have betn taken, the information 

on age composition may be no more precise than five- 
yearly age groupings, possibly with single ages 
shown for the 0 to 5 age group. While this situation 
holds - and the position may be substantially im- 
proved as a result of the round of censuses in con- 
nexion with the United Nations^ 1970 World Popula- 
tion Census - the production of the educational sta- 
tistics for planning will be difficult. This is a situa- 
tion which the educational statistician can help to 
remedy only in part. More can be expected from the 
increasing awareness of the need for proper demo- 
graphic statistics on the part of governments in 
developing countries and the general improvement 
in census work 

4.10 A similar improvement is also necessary in 
the field of birth and death regisiTation, but progress 
in this direction, remarkable as it has already been 
in some countries, cannot in the nature of things be 
rapid. It takes time to build an institution that re- 
quires a wide network of efficient local officers 
particularly in the background of the shortage of 
qualified manpower. Further, vital events will not 

be fully registered until those concerned fully 
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regognize the need to do so : to rely solely upon legal 
enforcement to produce the information is as unpro- 
ductive in this field as in other fields of statistics. 
Parents are, nevertheless, becoming more aware of 
the need to register births. One main reason for this 
is the requirement, on enrolment at the school, to 
provide particulars of age and as parents are increas- 
ingly anxious for their children to receive education, 
the educational statistician and his colleagues in 
the educational system have here an opportunity to 
help improve the demographic information which 
they and others ultimately require. Nevertheless, 
educational planning cannot await the introduction 
of a country-wide system of registration of births; 
in the interim, ages have to he estimated, 

WIDE AGE RANGE 

4.11 A wide age range in the school grades is 
characteristic of educational systems at an early 
stage of development. Where, for example.the normal 
age of entry, usually six or seven, is not or may not 
be enforceable for a number of reasons, children of 
ages even up to 16 may enter schools at the first 
level in grade I. This may be prevalent at the first 
level, particularly in backward regions, and is not 
unusual at the second level. At the primary level it 
can be aggravated by the presence of repeaters fsee 
paragraph 4.14 below). Since classes with a wide 
range of ages are difficult to teach and hamper the 
working of a graduated system of education, account 
must be taken of this situation when the statistician 
is evaluating educational facilities. Moreover, the 
wide age span presents special analytical problems. 
Collecting the necessary statistical information 
nevertheless raises problems: a special burden is 
placed on the more backward schools, and accurate 
records of the ages of children have to be obtained 
where this information may, in prarrice, be most 
lacking. 

ABSENTEEISM 

4.12 n large degree of absenteeism also charac- 
terizes educational systems in early stages of devel- 
opment. This may arise solely for physical reasons 
in that pupils may be drawn from a wide area and 
communications at certain times of the year are dif- 
ficult or hazardous. It may arise from a casual at- 
titude of parents towards education, reinforced in 
some cases by the view that work at home or on the 
domestic holding has prior claim on the child's 
time. Some of these causes have much less weight 
than formerly. On the other hand, absenteeism can 
also arise from an over-eagerness of parents to place 
their children in schools with the result that the 



schools may over-enrol. Finding themselves crowded 
out, pupils may not be sufficiently interested to at- 
tend. For whatever reason, the extent of absenteeism, 
particularly at the first level, may render ordinary 
enrolment figures a poor indicator of the extent to 
which education is in fact being provided. Enrol- 
ment figures need to be amplified by information on 
actual attendances. In developed countries attend- 
ance records are requir-^d largely for the purposes of 
the local atte.'^d;;nce officer in keeping an^eye on 
particular children. In aeveloping countries they are 
also valuable for the educational planner. 

4.13 Absenteeism means a waste of educational 
facilities. This loss may be greater than apparently 
shown by the figures if there are repeaters who 
maintain the numbers in the grade;* eventual wastage 
is measured by drop-out (paragraph 4.15 and follow- 
ing below). 

REPEATERS 

4.14 Repeaters are pupils who remain in the same 
grade for more than one year. This situation arises 
when the child fails to qualify by examination or 
other means of promotion to move into the next grade. 
Although it is increasingly the policy in developing 
countries to adopt automatic promotion to the next 
grade, repeating still occurs. It can arise as a 
result of prolonged illness on the part of the pupil, 

or because children entering school at a higher age 
may lack the basic training to enable them to kv.ep 
up with the others. It may also occur because teach- 
ing facilities continue to be inadequate. Excessive 
repeating is a defect in an educational system 
since it limits the amount of education being receiv- 
ed by children and is thus an uneconomic use of re- 
sources. This may be particularly severe should it 
happen at the seco;-d level since facilities at this 
stage are expensive to provide. It is also necessary 
to measure the extent of repeating if the drop-out 
is to be calculatf d. 

DROP-OUT 

4.15 A pupil who drops out leaves school before 
completing his education at any particular level. 
This is a frequent occurence in developing countries; 
it is, in effect, an advanced state of absenteeism, 
arising for the reasons given above. There may be 

a very high rate of drop-out during the first four 
grades at the first level (particularly the first grade) 
and it is not unknown at the second and even higher 
levels. As with absenteeism, it involves an unecono- 
mic use of educational resources and, if the educa- 
tion is paid for by fees, of the money of parents. 
The consequences can be serious to the child 
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because if a pupil leaves before the fifth grade of 
the tirzz level, even if literate at that point, he can 
easily relapse into illiteracy. 

4.16 The reason why a child is lost to a partic- 
ular school may not of itself reflect upon the effi- 
ciency of that school. A child may die before 
completing its school course, or he may be transferred 
to another school and there continue his course. So 
far as mortality is concerned, the educational statis- 
tician is again hampered by the general lack of death 
registration in Africa although in this case the teacher 



can usually discover what has happened. Trans- 
fers may more easily be noted but the size of this 
problem has to be recognized, where for example 
there is a great deal of internal migration. Further, 
the practice of children travelling considerable 
distances seeking education not only encourages 
absenteeism but may lead to a high occurence of 
sudden transfers as new schools are built. Th;: is 
a further reason why regional statistics arc of 
importance. 
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Chapter 5 



COLLECTING EDUCATIONAL 
STATISTICS: GENERAL 



SOURCES 

5.1 The immediate sources of educational sta- 
tistics are the records of : 

(a) schools and universities 

(b) local and regional education offices 

(c) departments within the Ministry of Education;and 

(d) other Government Departments, chiefly the 
Central Statistical Office, the Department re- 
sponsible for the census and for the registration 
of births and deaths, and the Public Works 
Department. 

3.2 In addition, the statistician may undertake 
special inquiries, for example at schools or at 
parents' homes. 



METHODS 




5.3 The three main methods for obtaining the 
necessary information are: 

(a) personal inquiry 

(b) postal census 

(c) sample inquiry 

5.4 P ersonal inquiry usually suffices to obtain 
such information as is available from universcies, 
other departments in the Ministry and other Govern- 
ment Departments. It is strongly recommended that 
the personal approach should also be considerd in 
dealing with local officers and with local school 
managements, an approach which, in the first 
instance at least, should be literally personal. A 
discussion with those concerned often helps to dis- 
cover what is available or could be made available 
under certain conditions and to secure the co- 
operation of voluntary or independent organizations, 
without which educational statistics will remain 
seriously defective. Subsequently, written com- 
munication may be sufficient, particularly where an 
agreed periodic return can be introduced. In the 
early days, at least, the statistician must also be a 
salesman. 



5.5 Personal contacts are not feasible with more 
than a few schools at a time and to obtain the infor- 
mation from therti either a postal census or a' sample 
inquiry is necessary. Athough personal contact is 
ruled out in the case of a postal census, it is recom- 
mended that even postal communications should be 
as personal in tone as possible. 

5.6 The greater part of educational statistics are 
collected in practice by means of a postal census in 

the form of a questionnaire sent annually, or occasion- - 
ally more frequently, to the heads of all schools in 
the educational system, either directly or through 
local officers. The school heads are called upon to 
report on the " population " (of pupils and teachers) 
for which they are responsible, in the same way as in 
the normal Population Census the heads of house- 
holds have to report on the persons for which they 
are responsible. The major difference is that in the 
latter case specially trained enumerators question 
the heads of households personally, since these 
heads may be illiterate and some of the information 
may not otherwise, be easy to obtain. Nevertheless, 
the similarity is close between the two censuses and 
there is much that the educational statistician can in 
consequence learn from the demographer. One of the 
subjects in which the educational statistician might 
usefully be trained is demography. . 

5.7 Since the annual questionnaire has become the 
usual method of collecting educational statistics and 
presents a number of conveniences to the statis- 
tician, there is the danger of misusing it to gain 
information that could properly be obtained else- 
where, from local authorities or from other depart- 
ments within the Ministry of Education. If the re- 
quirements of the sound collection of statistics are 
to be met (see paragraph 4.2 above and paragraphs 
7.6 and following below), the questionnaire must 

not be overloaded, and the alternative sourt .ir. of 
information must be fully explored. 

5.8 Special sample inquiries may either take the 
form of a postal questionnaire to a selected sample 
of schools, or of homes etc., or - which is usually 
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foun4 CO be the more rewarding and at times es- 
sential, in developing countries - by arranging for 
trained enumerators to visit these schools or homes 
etc. The sample inquiry is a new and increasingly 
important source of information in developing 
countries ; but its use calls for resources not always 
available at present to the educational statistician 
(see note at end of this chapter). Nevertheless, 
professional training in sampling techniques, as 
well as demography, will be increasingly required of 
him. 

5.9 Two general rules in deciding methods for col- 
lecting statistics are : 

(a) suit the method to the requirements of the infor- 
mation, to the convenience of the informant and 
to the resources available to the statistician; 
never to the ease of the statistician; 

(b) personal knowledge of the source, of the records 
and of the people using them will help the statis- 
tician to frame his inquiries realistically. 

TYPES OF INFORMATION AND OF RESPONr;ENT 

5.10 Where individual details are reqil; ed, for 
example, in examining the home backgrou ds of 
particular types of pupil or their individual school 
histories, sample inquiries are usually necessary 
in order not to have an unmanageable mass of ma- 
terial or information that is too vague or inaccurate, 
and also to keep the costs of the inquiry down to 
reasonable figures. The respondent in such inquiries 
need not be specially numerate to provide suitable 
answers since it will be the interviewer's responsi- 
bility to obtain and record the necessary information. 

5.11 The greater part of the information required 
by the educational statistician is of a different kind : 
he needs totals or aggregates of , say, pupils of a 
particular age in a particular grade. For this purpose, 
the individual items in the records of the schools, or 
in other sources, have first to be summarized before 
being entered in the postal questionnaire. The initial 
statistical work of this simple kind has to be carried 
out at the source, in the school, for example, by the 
headmaster. 

5.12 The apparent simplicity of the postal 
questionnaire method rests in this way upon th'^ 



ability and opportunity of the respondent to carry 
out this preliminary work for the statistician : this 
is a situation that must always be kept well in mind 
by the statistician. In developing countries, particu- 
larly at the first level, many schools are staffed 
with teachers inadequately trained, grossly over- 
burdened with work, and ill-supplied with facilities 
at home or at school. The headmasters themselves, 
although likely to be among the best educated indi- 
viduals in a developing country, may not as such be 
competent in maintaining the school records; not all 
well educated persons are necessarily good at figures. 
They may, moreover, delegate the work to a teacher 
or a clerk and not themselves adequately check the 
results. 

5.13 The educational statistician can help in a 
number of ways. He should as far as possible gain 
personal experience of the conditions under which 
teachers and headmasters have to work in maintaining 
records. Not only is this an essential prerequisite for 
a good design of basic record; it would enable him 
also to explain the importance of such matters as ac- 
curacy and cross-checking on the spot and also the 
valuable uses to which this information when correctly 
presented can be put. There are clearly physical 
limits to such personal help by the educational sta- 
tistician or members of his staff but a talk or an ap- 
peal by him at district meetings of teachers, the organ- 
ization of local seminars on educational statistics 
(possibly in relation to planning techniques) and even 
the introduction of short courses on elementary sta- 
tistical techniques in training colleges or in the re- 
fresher courses organized by the inspectorate, are all 
possibilities that should be considered. Not the least 
to benefit from such arrangements would be the edu- 
cational statistician himself. 

5.14 With regard to other sources - other depart- 
ments of government or the universities — the 
statistician must assume that those responsible for 
the preliminary shaping of this material have the 
necessary skills and opportunities to summarize 
and if necessary analyse their records, and he will 
shape his inquiries accordingly. Should this as- 
sumption not hold, usually for temporary reasons, 
he will need to draw upon his tact and own skill in 
assisting the respondent to meet his requirements 
(see above paragraphs 2.3 and following). 



NOTE TO CHAPTER 5: SAMPLE INQUIRIES 



1. It is possible to apply modern sampling tech- 
niques in obtaining additional information required 
by the educational statistician particularly in the 



field of pupil statistics. The invaluable contribution 
made by sampling techniques in solving a number of 
problems confronting the central statistical offices 
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in developing countries - in agricultural, demo- 
graphic and household budgetary surveys - has 
resulted in an increasing body of knowledge about 
the practical problems of sampling techniques in 
such countries. With access to this experience, the 
educational statistician can consider inquiries based 
on samples of educational institutions, pupils or 
parents and in this way: 

(a) check his existing information for gaps and in- 
completions, on the assumption that trained 
enumerators will be more accurate than, say, 
headmasters ; 

(b) collect detailed background information which 
can only be obtained by an expert interviewer 
asking questions of the headmaster, the pupil or 
his parents. 

2. The basic idea of sampling is straightforward 
but expert knowledge is essential for designing an 
actual sample inquiry (see paragraph 17.4 below). 
With this knowledge it is possible to calculate by 
how much the results obtained from the sample are 
likely to differ from the results obtained from a 
complete census: the difference is called the 
sampling error. 

3. The advantages of sampling are chiefly : 
(a) the sampling error can be calculated ; 



(b) the costs can be kept down by keeping to the 
maximun acceptable error; and 

(c) by reducing substantially the number of units 

to be enumerated, much more detailed and precise 
information, collected by a small corps of skilled 
enumerators, can be obtained. 
The disadvantages are : 

(a) it presupposes a good " frame " or comprehensive 
list of the units (schools, pupils or parents), each 
fully identifiable and able to be located, from 
which to draw the sample ; 

(b) it can be costly both in money and in human re- 
sources ; and 

(c) "human errors" (as distinct from the sampling 
error) that arise when, for example, the enumer- 
ator makes a mistake or allows personal bias to 
flavour the replies, can be magnified in the result. 
This is why sampling is expensive in highly qua- 
lified manpower, since the enumerators must be 
persons of good intelligence, suitably trained. 

4. The extent to which the educational statistician 
can use sampling in developing countries will in the 
immediate future depend for the most part upon the 
facilities available in the Central Statistical Office 
(see paragraph 16.6 below). It is a field which is 
likely to expand. 
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Chapter 6 

THE SCHOOL LIST AND SCHOOL RECORDS 



6.1 In order chac sacisfactory saciscics can be 
collected from the schools a few basic records must 
be properly maintained : the school list ; in certain 
conditions the school register; and the class register. 

THE SCHOOL LIST 

6.2 The statistician must first have available a 
list of all the schools that he wishes to document. 
This is necessary to ensure that all schools are 
sent the necessary inquiry forms from the statis- 
tician and as a check on the response rate. It can 
also be used as a "frame" from which to draw a se- 
lection of schools when a sample inquiry (see Note 
to Chapter 5) is contemplated. The information, suita- 
bly transferred to a school map^ is also of use to the 
planners. The list must record as a minimum for each 
school its full address and the name of the head- 
master. Foruse as a sampling frame further particu- 
lars (level and type of- school, numbers of pupils, 
with sex, and of teachers) would be desirable. In de- 
veloping countries these lists are seldom fully satis- 
factory as regards their comprehensiveness, the details 
collected and the way in which they are maintened. 

LEGAL DEFINITION OF A SCHOOL 

6.3 It is increasingly the practice to make it a 
legal condition of operating a school that it should 
be licensed by the Ministry of Education. Appli- 
cations for a license, if passing first through the 
hands of the local officer, can be checked by him 
from his knowledge of local conditions and sent on 
to the Ministry with his recommendations; it is also 
possible for him to extract the information required 
for compiling a school list. 

6.4 A school " is generally defined^ as a group 
of pupils (students) of one or more grades organized 
to receive instruction of a given type and level under 
one teacher, or under more than one teacher and with 



an immediate head. For legal purposes this defi- 
nition needs further clarification. There must first 
be a limit put on size^ To be workable compulsory 
registration of schools should legally define a lower 
limit to the number of pupils, as for example by de- 
fining the school as " an institution providing edu- 
cation to five or more pupils between the ages of 5 
and 19". The age range depends upon the age at 
which children enter primary schools and leave at 
the secondary schools, and upon the extent to which 
it is proposed to include pre-primary schools and 
those dealing with further education. Institutions of 
higher learning, it should be noted, require a much 
simpler treatment: they are fewer in number and they 
are ncririally established under public acts of various 
kinds. 

6.5 What is meant by " education " may be more 
difficult to define and some guidelines are given 
above in paragraph 3.5. It is necessary to make as 
clear a distinction as is possible between, for 
example, a Koranic school and an institution of pre* 
primary education or primary education. What types 
of instruction to include under the various levels of 
education will be determined by those responsible 
for educational policy in the country. A frequent 
omission in practice are many types of technical 
training that are of special interest to manpower 
planning. Part-time education poses special 
problems as to what to include. 

COMPREHENSIVENESS OF THE SCHOOL LIST 

6.6 Once the appropriate definition ol a school 
has been determined, the prime consideration is that 
the list should be comprehensive. Relying solely 
upon legal registration may result in omissions 
because of : 

(a) inadequate enforcement of the law ; 



1. For this and other definitions see Unesco: Manual of 
Educational Stati'stics^ 1961. 
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(b) the existence of important marginal cases. 
Full responsibility for remedying these omissions 
should rest upon the local officer In the first 
instance. A school can be defined once its activity 
is inspected. The local officers should Know their 
district sufficiently well to be aware of the existence 
of a new school and to be in a position, without de- 
lay, to inspect its work. They will consult the lis t 
of schools which missions and other non-official 
bodies prepare for the schools they are operating, 
and also, as a further check, teachers* payrolls 
where these are available from employing authorities. 
At the same time, the tole of the statistician is not 
a passive one. He or his representative should visit 
selected areas periodically to examine the lists. If 
gaps are thought to exist, the statistician will dis- 
cuss how they may be filled. 



MAINTAINING THE SCHOOL LIST 

6.7 One possible system for maintaining the 
s-L'hool list is to use the actual application forms re- 
f^uired to obtain a license. The information required 
could, for example, be supplied on the reverse side 
of this form and the form designed accordingly. If 
completed in duplicate by the applicant a copy could 
go to the Ministry for ultimate use by the statistician, 
but this should not remove from the local office the 
final responsibility for the school list as such, for 
reasons noted in paragraph 6»6 above. The law or 
ordinance that requires the licensing of schools 
should also provide for the supply of this information 
as a condition of the license. A further method would 
be to prepare separate sheets for each kind of school, 
state, voluntary and special, and to bundle them first 
according to level and then into districts. Such an 
arrangement wovld make possible quick summary 
statements of the stock position. Yet another pos- 
sibility is that the lists should consist of a card 
index; the school cards could be quickly sorted to 
reply to particular inquiries, or for drawing a sample 
of schools. 

6.G Whatever the method used, the schools should 
be separately coded, that is given a letter or number 
or both for quick and informative identification. The 
level of education provided by the school might be 
coded in a simple fashion and added to the district 
code to give an informative registration number to 
each school. Thus a primary school in the district 

of S might be registered S/P/9. Where 

mechanized data processing (see paragraph 16.19 
below) is in operation, the school code number will 
be purely numerical and based on the requirements 
of punched cards or other means used for feeding 
information into the sorters. 



LOCATION OF THE LIST 

6.9 In some developed countries all the detailed 
informarion collected by the Ministry of Education 
from schools and about schools, not only at registration 
but subsequently, is recorded by the Ministry on a 
master list. Magnetic tape recording makes it possible 
both to keep the information on this record up to dace 
and to have quick access to it for analysis purposes. 
Developing countries are unlikely to have or to afford 
such equipment. For them to endeavour to maintain a 
list in any detail at headquarters would mean con- 
siderable manual copying: this leads to error and is 
probably a wasteful use of manpower in the circum- 
stances. Until more favourable conditions obtain, it 

is more realistic to maintain lists at the district of- 
fices, available for consultation by the educational 
statistician, so far as first-level schools con- 
cerned. For second-level and higher-level schools, 
the number involvec' being much smaller and the 
information required more extended, the possibility 
should be considered of maintaining a record by the 
statistician in the form, for example, of a separate 
file for each school ; there could also be a nominal 
card index (that is arranged alphabetically by name) 
of these schools giving the registered number and 
location, for quick reference. 

6.10 As the statistical work of the Ministry de- 
velops, contacts with the local office will become 
.more extensive. Should this eventually take the 
form of appointing regional or district statisticians, 
located in the local office, the maintenance of the 
school list will come more directly under the super- 
vision of the educational statistician. If increasing 
use is made of sample surveys by the statistician 
this closer co-ordination will be necessary since 
the coverage and description of schools required 
for these purposes could differ in some regards from 
those required solely for administrative purposes. 



SCHOOL RECORDS 

6.11 The basic school records are the school 
register^ where one is maintained, and the class 
register, Whatever care is subsequently taken with 
the statistics compiled from these records, their' 
qualliy and coverage depend upon the skill and 
facilities available in the school itself when these 
registers are originally made up. In principle they 
constitute a continuous record of the population at 
school. In practice they easily become unreliable 
where school conditions are unsatisfactory, teachers 
are inadequately trained and the headmasters lack 
the time to produce good records. 
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SCHOOL REGISTERS 

6.12 The school system of enrolment or regis? 
tration varies from one institution to another. Where 
class organization is less formal, as in the uni- 
versities and some marginal further education schools 
(normally where attendance is not considered to be 
administratively a special problem), the school 
register^ consisting of a list of pupils having en- 
rolled, with particulars for each, is the main record. 
At the other extreme, at the first level, no school 
register as such may exist, initial enrolment being 
recorded direct into class registers, which then 
carry the subsequent history of the pupil. 

6.13 At the second levei a school register in one 
form or another is usually maintained in addition to 
class registers. The number of pupils is smaller than 
at the primary level; they are older -^nd have already 
been documented at lower schools and are better 
educated; recording facilities - space, documents, 
clerical help and the level of education of those in 
charge - are better. These school registers, which 
record the pupils' record while at school, are of in- 
creased importance the less the weight that is given 
to examinations in assessing thepupils' achieve- 
ments. A system of cumulative record cards, a card 
for each pupil being added as he enrols, the card 
being removed as he leaves for one reason or an- 
other, is recommended for this purpose. Such a 
system lends itself extremely well to the provision 
of both stock and flow statistics. Entrants and 
leavers can be sorted out according to type, and the 
number of repeaters similarly found. It is a local 
form of the individualized data sytem (see paragraph 
7.2 below). 

6.14 In those countries where pupils are provided 
with identity cards, that follow the pupil from school 
to school or level to level, the collection of cards 
in the headmaster's possession provides a sytem of 
record cards that has many of the advantages of the 
cumulative card system, if designed and used for 
that purpose. Care must be exercised to guard 
againts loss in the course of transfers r^.nd promotions 
and to ensure that the particulars are up to date. 

6.15 It is unwise to introduce a system of records 
whatever its advantages on other grounds, if the 
time, the willingness to maintain them and the human 
resources to maintain them are not certain to be 
forthcoming. Nevertheless if headmasters can be 
provided with better facilities and if, as a result of 
such measures as those suggested in paragraph 5.13, 
they have an interest in good statistics, they could 
maintain a school register of one kind or another 
which could be of considerable help to the edu- 
cational statistician. Such an arrangement would 
have the special advantage of placing the responsi- 
bility for all initial enrolments clearly on the head- 
master rather than upon the teacher. Until such 
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arrangemen*:.s are possible the class registers will 
continue to provide the main original record for many 
primary schools. 

CLASS REGISTERS 

6.16 Class registers are, particularly for first- 
level schools, the main source for statistics of: 

(a) pupil enrolment ; 

(b) pupil attendance ; and 

(c) the pupil's school history. 

There are thus strong grounds for their being designed 
at the outset as statistical as well as administrative 
documents. They should be durable, laid out for the 
convenience of the teacher and for ease of statistical 
summary, and printed in a standardized form. There 
should be ample room to record against each pupil : 
class number (or registered r. mber, see below para- 
graphs 6424 and following), sex, age, previous grade 
(stating whether in another school) and reason for 
leaving. This will provide a clear record of repeaters, 
deaths and transfers. The problem of recording ages 
is referred to below in paragraph 6.18. 

6.17 The registers should be designed in the light 
of the school conditions. It may be helpful to design 
special simplified registers for schools in the more 
backward areas. In the more developed areas, the 
information collected might be extended, for example, 
to include the occupation of the parents. If a cumu- 
lative card system is introduced (see paragraph 6.13 
above) the class registers can again be simplified. 

RECORDING AGES 

6.18 Once the age of the child on entry into the 
school is correctly known, and subsequent records 
properly maintained, the remaining information about 
the age structure of pupils is obtained simply by 
adding a year to the age after each year of school- 
ing. Where the child*s birth has been registered, 
there is no problem beyond that of ensuring that the 
informant is speaking the truth. In those areas where 
registration does not exist, the age of the entrant 
will have to be estimated. It is possible also that 
the ages of some of the children in higher grades 
will also have to be estimated since age assessment 
in the past may have been carried out on the basis 
of snap judgments by headmasters or teachers, or 
by using certain very general rules such as the as- 
sumption that the existence of two eye teeth indi- 
cates ten years of age. The statistician should see 
that more rigorous tests are applied to new entrants 
and either treat the early information with special 
caution or endeavour to improve its quality. 

6.19 In the school register each child's age 
should be recorded as at the last birthday. It will 



ERJC 



help che educacional scatiscician if the entry is also 
coded, for example, C = Certificated; E = Esti- 
mated, so that the number or percentage of ages 
that are estimated in each grade can then be noted. 
This would serve to indicate how far the statistician 
could rely upon these statistics and also serve as 
a yardstick of the progress being made in obtaining 
better information about ages. 

ESTIMATING OR CHECKING AGES 

6.20 The limit of knowledge on the part of the 
individual in most developing countries of his age 
is a problem to which demographers have had to 
devote considerable attention in recent censuses 
and techniques have been developed to meet the 
situation. Merely recording che numbers in five- 
yearly age groups, from 5 - 9, 10 -14, and so on, is 
of little help to the educational statistician who 
must know the ages by individual years. (In any 
event this system appears co have provided very 
little additional accuracy in estimating the ages.) 
The two major types of procedure widely used by 
demographers are : 

(a) use of a calendar of events; and 

(b) obtaining information on relative ages ; the idea 
of chronological age is often foreign to the psy- 
chology of people in pre-literate societies but 
there are often clearer views regarding seniority 
rights and relations to companions of similar 
age. 

The latter approach may be of some assistance to 
the educational statistician where the age of a 
child's companion is known with some certainty; 
but the possibilities are limited. 

6.21 The calendar of events approach is more 
hopeful particularly at the very young age level. It 
consists in relating the birth in the memory of the 
informant to a particular historical event the date of 
which is already known to the interviewer. The great 
increase in census activity in developing countries 
will help substantially in working this procedure. 
There is, first, the increasing awareness of age 
amongst the younger people as the result of the 
census operation itself. In the second place, a 
census officer will have already prepared a calendar 
of events applicable to the locality r*vid this calen- 
dar of events could be'cither borrowed, or the ex- 
perience of the officers who were concerned drawn 
upon, for compiling a similar one for use in the 
schools. The census itself could be included in the 
calendar of events as this undertaking will have re- 
mained in the memory of many and parents may re- 
member the assessed age of the child. Finally, the 
teachers themselves, and in some cases sixth form 
secondary scholars, may have been employed as 
enumerators in the census and will have received a 



training in assessing ages and had practice in the 
actual operation. Where the census is a recerc 
event, the teacher may have already assessed the 
age of a particular child about to enrol. 

6.22 These techniques of age assessment are 
particularly suited to the discussions and talks of 
the kind mentioned above in paragraph 3.13. The 
statistician should also arrange for checks of the 
actual procedures adopted by headmasters or other 
recording agents both to acquaint himself more 
clearly with the problems involved in particular lo- 
calities, and also to ensure chat the fullest use is 
being made of what techniques are available. In 
addition, che local officer could keep a special eye 
on this activity. 

6.23 Some developing countries are experimenting 
with sample recording areas for the purpose of ob- 
taining better information on births and deaths. The 
arrangement broadly is that of appointing a crust- 
worthy recorder in selected areas of a size chat 
makes it possible for him co obtain information on 
vical evencs both by personal inquiry and by his being 
known and recognized in the area as appointed for 
that purpose. In areas where this arrangement is in 
operation contact between the local headmasters and 
the recorder could prove mutually helpful. The edu- 
cational statistician should andeavour to keep in 
touch with developments in the field of civil regis- 
tration in order co seek ways of improving che infor- 
mation on ages. 

PUPIL REGISTRATION NUMBERS: CODING 

6.24 Each pupil will receive a number on the class 
register which will correspond with that on the school 
register, if one is maintained. It is- desirable that he 
should be given a unique number that identifies him 
throughout his school career. Checking at evpry stage 
would be helped by this device. 

6.25 It is possible to use the registration number 
not merely to identify the pupil but also, by applying 
a simple system of numerical coding, to show some 
of his individual characteristics. Thus^ assuming 

a child enters grade 1 at age 6 in I960, a regis- 
tration number could be given to him showing first, 
the year of entry, 0 (since the final integer in 
the year figure is sufficient to identify the child's 
entry date), second, his age, 6, and third, his grade, 
1. His registration number 06l (a number he himself 
might easily remember) would thus give these parti- 
culars wherever he eventually finds himself, school 
or grade. An examination of the class or school 
register in \966 which shows that the child has 



1. The system briefly summarized in the text is proposed 
and fully detailed in Goldstone L : A School Cohort 
Coding System. Unesco, Paris. 
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reached the sixth grade, also shows chat in doing 
so he has been promoted regularly. By comparing the 
number of all those children in the sixth grade every- 
where having the registration number 06l with those 
having chis number in lower grades, a measure of 
drop-out is quickly obtained. Further information 
about chose in the latter group could be obtained by 
extending the code number, but this encounters the 



possibility of error in the original recording and 
subsequent copying. It should be noted that it has 
not yet been tried out in practice to discover, for 
example, how best to report the information so ob- 
tained, whether it should be derived direct from the 
class register or from a school register in the form 
of a cumulative card index. 
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Chapter 7 



COLLECTING SCHOOL STATISTICS: 
THE ANNUAL QUESTIONNAIRE 



7*1 Although the use of an annual questionnaire 
completed usually by the head of the school will 
remain the main method of collecting school sta- 
tistics for many years, in developed as in devel- 
oping countries, mention is made in the following 
paragraphs of some alternatives. 

THE INDIVIDUALIZED DATA SYSTEM (the l.D.S.) 

7.2 The advantages of l.D.S, are such that its 
advocates claim that it will eventually provide the 
main source of all educational statistics* The idea 
is straightforward. On entering the educational 
system the pupil, or his parent, completes a ques- 
tionnaire with the required information on sex, age 
and such background information as may be needed. 
It might even include psychological facts about the 
child of interest to die educator. This information 

is entered on a separate card for each pupil in every 
school and kept in a central register. At the same 
time, the pupil is given a unique code number which 
also appears on his card. This code number will 
accompany the student's name on all class registers 
and other documents in the educational system and 
each change of grade or institution, or examination 
success, or similar events of interest, would be 
recorded in the cential register. Similarly, important 
changes in his home circumstances, such as the 
death of a father, would be reported. This reporting 
need not be at shorter intervals than every year 
provided chat the educational institution records the 
events as they occur, With such a system, compli- 
cated problems of flow statistics can be dealt with 
almost in a routine manner: any cohort or other group 
of pupils (for example, coming from certain types of 
homes) could be examined in relation to its present 
place in the educational system and to that of pre- 
vious years. Forecasting models of the most complex 
kind could then be built. 

7.3 The LD.S. is neverthless very much a question 
of the future. In developed as in undeveloped countries 



there may be emotional resistance to the idea of 
submitting a child's educational career to such 
impersonal treatment. Further, decentralized sta- 
tistics are required in a decentralized educational 
system and under the I.D,S. there could be a dif- 
ficult problem of the necessary feed-back of sta- 
tistical information to the locality. The sheer size 
of the school population to be recorded is also a 
daunting prospect, although using a sample of pupils 
only for the fuller information, and continuing to 
maintain the traditional system of enumerating all 
schools for the basic information, might meet the 
requirements of planning. So far as developing 
countries are concerned, that the central register 
would need to be maintained on magnetic tape by 
an electronic computer, in view of the amount of 
information to be processed, and that the procedure 
would put an even greater burden than at present on 
those responsible for obtaining the initial informa- 
tion, rule it out. The cumulative card system noted 
above (paragraph 6.13), perhaps used with coded 
registration numbers (paragraph 6,24), could provide 
a central" register of individualized data for each 
schooL To tap this source the statistician would 
continue to use a questionnaire. 

DUPLICATION OF REGISTER ENTRIES 

7.4 A simple variant of l.D.S. is to provide head- 
quarters with copies of the class register entries, 
leaving it to the statistician to extract and summa" 
rize the information, either on an individual pupil 
basis or in aggregates* Thus if the register were 
interleaved with two perforated sheets, and the 
register proper carbon-backed, a copy of the entries 
would automatically appear on the first perforated 
sheet. This copy might be detached shortly after 
the commencement of the school year and sent to 
the statistician. Subsequent additions and amend- 
ments to the register would appear on the second 
perforated sheet, which could be detached and sent 



ERIC 



28 



to the statistician towards the end of the school year. 
In this way information would reach the statistician 
with a minimum of error and delay,, the burden on 
headmasters or local officers would be considerably 
lightened, and there would exist records of individual 
children at headquarters which could be analysed 
either in terms of stock and flow. On the other hand, 
a relatively extensive and reliable statistical unit 
would be required to deal with this information and 
there would be a similar problem, as with the I.D^., 
of the necessary feed-back to local officers unless 
these were required to obtain an additional return 
from the schools. Whether a system of this kind, 
limited to the dispatch of register copies to the 
local officer, is feasible could be determined by a 
simple trial in a selected area (see also paragraph 
17.2 below). 

MONTHLY PAY VOUCHERS 

7.5 The monthly pay voucher has been used from 
time to time as the source of such school statistics 
as pupil enrolment. This is a source which is par- 
ticularly subject to error (sometimes conscious error 
on the part of teachers) and gives rise to difficulties 
when defining "enrolment" (see paragraph 12 below). 

A questionnaire drawing upon the information in the 

class registers is to be preferred. 

THE ANNUAL QUESTIONNAIRE: DESIGN 

7.6 The main statistical method for obtaining 
school statistics is the questionnaire ^ issued an- 
nually, or at more frequent intervals, by the Ministry 
of Education to heads of schools. The form of this 
questionnaire is the direct responsibility of the 
statistician and he should design it with the condi- 
tions under which it is to be completed clearly in 
mind. At no other point in the arrangements for 
collecting statistics is it so ir/iportant to obtain 

the best advice on design. Considerable experience 
has been gained in recent years by office efficiency 
experts and business records firms in the field of 
record and questionnaire design and expenditure 
incurred in introducing a modern system is a sound 
investment. Help should also be obtained from the 
Central Statistical Office (see paragraph I6.6 beh^w). 

7.7 The form should be clear^ that is to say, easy 
to read, clear in its instructions, unencumbered with 
unnecessary detail and specific both in regard to the 
kind of information requested and the date to which 
it refers. Extremes of size should be avoided. If 

too small it may easily become crumpled or get lost. 
If too large it could become unmanageable and also 
forbidding to the eye. Specifically, this " question- 
naire " is a set of summary tables of a simple kind 
(compare paragraph 5.11 above) rather than a set of 



questions, and it should conform to the conditions 
of a good table (see paragraph 9.16 below). Space 
should be provided for figures to be entered clearly 
and easily (and the paper chosen to this end), and 
for them to be aggregated for cross-checking. 

7.8 These conditions may require more than one 
form, if it is not to be too large or too crowded, and 
in this event each should be clearly identifiable. It 

is certainly not convenient to have a single question- 
naire for all types of schools at all levels: the infor- 
mation required differs in coverage and accessibility; 
and the quality of the informants differs. Separate 
forms for each type of school at each level is desi- 
rable and these may be distinguished by colour to 
avoid confusion in distribution and subsequent sorting. 
The questionnaire should also be designed not only 
to make it possible for the informant to supply the 
information as conveniently as possible but also with 
its use in view as a more or less permanent record 
in order to avoid further copying of the material at 
headquarters. 

7.9 To avoid a mass of letter-press on the tables, 
simplified instructions could be printed on the reverse 
side, or more fully in an accompanying leaflet. In 
either event, it is useful to offset the impersonal 
character of such a document by a covering letter, 
and couching the instructions in suitable language. 
Opportunity should be taken to explain the use to 

be made of the statistics and the tone of the commu- 
nication should indicate that the statistician is aware 
of the respondent's problems. These considerations 
suggest that the form should be printed in a standard 
form on standard paper, accompanied by the necessary ^ 
information, and not sent for reproduction by local 
offices or voluntary organizations. 

7.10 If a new form is proposed it is essential that 
it should first be given a trial by a pilot test in a 
selected group of schools, before it is sent for final 
printing. 

A BASIC FORM 

7.11 Both to illustrate the problems of a suitable 
design for the annual questionnaire and to provide 
an elementary model, which could be adapted for 
use by a particular country, the form opposite shows 
a simple basic design. The proposed design would 
fit comfortably into a form 35 cm. by 25 cm. which is 

a manageable size. It provides for basic information on:* 

(a) enrolment 

(b) repeaters 

(c) deaths and transfers 

(d) teachers, and 

(e) buildings 

with a space for additional information and office use. 
This last will be found useful for the initials of a 
checking officer and any brief office comments. For 
purposes of illustration the scholastic year is assumed 
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CO begin on September IL For the timing of the 
questionnaire see paragraph 7.16 below. 

7.12 The enrolment table (I) requires ages at the 
last birthday since the age information is usually 
recorded most conveniently in this portion in the 
class registers^ . The alternative is to give the year 
of birthi and this some statisticians find an advan- 
tage, the ages being quickly calculated when 
required i but the form would have to be printed 
afresh each year. The instructions must emphasize 
that by enrolment is meant all pupils on the class 
registers at the date stated* Attendance statistics 
are another matter and are not suited to the annual 
questionnaire method. Items (b) and (c) are required 
for the calculation of drop-out ; they remain essential 
while repeating continues on any substantial scale. 
The instructions should make it clear that this table 
refers to events occurring during the previous scho' 
lastic year, for example, the numbers transferred to 
Grade I from another school during the year 11 Sep- 
tember 1966 to 10 September 1967. The reasons for the 
difference in date between table II and table I are 
discussed bclo7/ in paragraph 13.9. 

7.13 F'jr teache/s it is simplest to record those 
in the establishm^int at the commencement of the 
school year. It will be necessary to define " part- 
time " in the instructions ; it can only be a broad 
classification and part-time teachers will be those 
who teach for less than what is customarily regarded 
as full-time at the particular level of education. It 
may be helpful to provide for more detail about quali- 
fications ; nationality may also be required. The 
annual questionnaire is not, neverthless, the appro- 
priate means for obtaining full details about teachers 
(this should be obtained from employing bodies) but 
only that information which it is necessary to have 
on a school basis. Much more detail, for example, 

on salaries and experience is required when consid- 
ering the general question of teacher supply but, , 
for example, at the first level, the main features of 
their distribution between individual schools can be 
obtained from the suggested information. 

7.14 Similar considerations hold for building sta- 
tistics. Full documentation on State schools should 
be provided by the Department responsible for these 
buildings and the particulars of other buildings 
should be available at time of registration and on 
the occasion of any subsequent rebuilding. Never- 
theless, although further detail is inappropriate to 
the questionnaire and should be obtained by special 
inquiry of the schools or the builders, the small 
table in the basic form will provide minimum infor- 
mation for all schools, useful both as a check on 
other information and for giving a general picture 

of accommodation. It should be emphasized that it 
is not a straightforward. matter to answer these simple 
questions: when desks flow out into a corridor or 
office, are " classrooms " created? It must be left 
to the headmaster to decide. Further, the area in 



fact may have to be estimated by him, and the instruc- 
tions should mention this. This does not necessarily 
invalidate the information if the statistician is aware 
of its approximate character. 

7.15 The blank box for official use might be reduced 
to provide space for such additional information as the 
number of shifts (with shift classes it is evident that 
one grade may consist of more than one class^ and it 
may be helpful to know the number or even size of 
classes: or the number of boarders. Financial sta^ 
t is tics are best omitted altogether and obtained by 
other means. 



DISPATCH OF THE QUESTIONNAIRE 

7.16 In order to minimize the burden on the 
respondents a single annual questionnaire is to be 
preferred. It is true that if a return is made at the 
beginning and at the end of the school year it is 
possible to collect more information: that, for 
example, on transfers need only appear in the second 
return. There is nevertheless the possibility that the 
first return may be completed hastily if it is known 
that a second will also be required, and it is the 
first return that is the more important if information 
is to be made available to planners as soon as pos- 
sible. The best time for completing a return by the 
headmaster is the middle of the second term but in 
practice the need to obtain early information means 
that the questionnaire is completed during the first 
term, after sufficient time for the registers to be 
made up and the initial school arrangements to settle 
down^ . 

7.17 A time-table for the dispatch of the question- 
naire is considered further below (paragraph 16.11), 

COMPLETING THE QUESTIONNAIRE 

7.18 The completion of the questionnaire is a 
statistical exercise requiring careful reference to 
the sources, such as class registers, and aggregat- 
ing and cross-checking the figiires* Thus, the total 
of pupils can be obtained either by aggregating the 
bottom totals or the side totals* Both operations 
should be carried out and the figure used should 
agree with both. It is a sound principle that a single 



L " How old are you ? " may elicit more accurate answers 
than " When were you born ? " and jc may be desirable 
not CO ask the teacher to convert age into birth year. 
This position will, however, change with the increasing 
use of birth certificates. 

2. A grade is a stage of instruction usually covered in the 
course of a school year (or standard, form or year of 
study) ; a class is a group of pupils usually instructed 
together by a teacher (or a group of teachers). 

3. V(^here there is a fee-paying system, enrolments may not 
be firm until well into the school year. 
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person should be responsible for such a return and 
the headmaster is clearly indicated. He should be 
helped by the local officer. As an interim measure^ 
the returns could be the personal responsibility of 
this officer but only where it is possible to get good 
staff in the local office. If the questionnaire is left 
as an additional task for an over-burdened or pos- 
sibly inefficient local office secretariat, considerable 
error and delay can result. On the other hand, where 
the local officer can make this his personal responsi- 
bility, and he is aware of the need for good statistics, 
his detailed knowledge of the conditions in the dif- 
ferent schools would make it possible for him to 
complete the questionnaire satisfactorily. It would 
riot be necessary for bundles of class registers to 
pass to the local office for this purpose. For example, 
arrangements could be made for a special enrolment 
listy included as a standard blank form in the class 
register, to be filled up by the teacher on the date 
required and sent to the local officer. This entails 
yet a further record, it is true, that requires copying 
from the class register, and since the person respon- 
sible for the questionnaire would as a consequence 
be one stage further removed from the source of his 
information, the situation can breed errors. On the 
other hand, the arrangement has obvious advantages 
in districts where schools are poorly staffed and 
where in any event a local officer*s detailed help 
is needed in completing the return. The eventual 
objective nevertheless is for the headmaster to be 
personally responsible for this exercise. 

7.19 The same considerations hold in the arrange- 
ments for returning the completed questionnaire. It 
should be sent to the Ministry through the local 
officers, rather than direct, since the personal know- 
ledge of the local officer enables him to check the 
return. It is, nevertheless, essential that only the 
person responsible for the questionnaire should sign 
it ; a joint responsibility can lead to errors of 
omission and to delay. Where the return is subse- 
quently checked, and inconsistencies are found, the 
checking officer should clear his corrections with 
the person responsible for completing the question- 
naire in the first place before sending it on. This 
may take time but if, in completing a questionnaire, 
the informant knows that another will himself correct 
the information, the informant may be casual. The 
checking officer should also initial the que£.i:ionnaire, 

7.20 Copies of the return are usually required by 
the employing bodies as well as local officers and 



the Ministry. Where and by what method it should be 
duplicated for these several uses depends in a large 
measure upon local conditions. A form that is com- 
pleted in a clear hand (and tliis at least should be 
expected of headmasters) can be easily and rela- 
tively inexpensively reproduced by modern methods, 
but it is doubtful whether a machine of this kind 
could be justified except in the Ministry of Educa- 
tion itself. On this matter expert advice of the kind 
mentioned in paragraph 7.6 should be obtained. An 
alternative to duplication by the Ministry is to 
supply carbon sheets, or preferably carbon-backed 
paper, for use in special pads of annual return forms 
To have questionnaire forms of different colours to 
be sent to different bodies has been found of 
assistance. 

7.21 After the check by a local officer, there is 
little point in a further check at a higher level, 
province or region, before reaching the statistician. 
This means further delay without usually the time 
or detailed knowledge on the part of the officer 
concerned to undertake a proper check. On the other 
hand, the provincial officer may be the appropriate 
person to receive the annual returns direct from 
secondary schools, 

IMPROVING THE RESPONSE RATE 

7.22 Inaccuracy and delay are the chief defects in 
present arrangements for the annual questionnaire in 
developing countries and these defects may be en- 
couraged by the effort to increase the coverage of 
the school list. The above consideration will serve 
to improve not only accuracy but also the extent to 
which questionnaires are completed and returned 
promptly to the statistician, that is the response rate, 

7.23 In this field, as in others, it should be a 
condition of granting financial assistance to volun- 
tary bodies that suitable statistics are supplied 
promptly to the statistician and that this should be 
made quite clear to the bodies concerned from the 
start. It will then rest upon the statistician, for 
these and other schools, to make arrangements that 
will have in view the convenience of the respondent 
to make himself known to them and familiar with the 
conditions under which they work, and to minimize 
the burden he places upon them while demonstrating 
the importance of the material that he does request 
from them. 
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Chapter 8 



COLLECTING OTHER STATISTICS 



8.1 Statistics other than those collected from the 
schools by means of the annual questionnaire will 
be needed. The questionnaire, if it is to be kept 
manageable in the conditions obtaining in develop- 
ing countries, is not suited to great detail in some 
matters and is wholly unsuited for example to sta- 
tistics on pupil attendance and pupil background. 

ATTENDANCE STATISTICS 

8.2 Statistics of absenteeism, as distinct from 
enrolment, are obtained from attendance records. 
The annual questionnaire asks for statistics as at 
a particular date, but attendance may vary consid- 
erably from day to day and, where there is a high 
degree of absenteeism, the number attending on a 
particular day may not be very informative. Some 
kind of continuous records over a period must be 
introduced. One convenient way of doing so is for 
the headmaster to make a monthly return to the 
local officer, showing as a minimum: 

(a) the number enrolled by grade ; 

(b) the weekly average attendance for each morning 
and afternoon session. 

The headmaster could, as a weekly routine, examine 
the register and complete his calculations for that 
week. Alternatively the total sessional attendance 
could be noted by the teacher at the time of each 
roll-call, and handed to the headmaster at the end 
of each week. It should be the normal duty of the 
local officer to make periodic spot checkv to check 
the accuracy with which the register is maintained. 
An eye should also be kept on the weekly attendance 
return. The headmaster could either complete the 
monthly attendance return and send this with his 
comments to the local officer (and presumably to 
the employing authority) ; or send the weekly attend- 
ance records to the local officer who would store 
them and himself complete the monthly attendance 
record. 

8.3 The average used should be the arithmetic mean 
(see paragraph 11.2 below). The statistician will 
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also be interested in the extent to which sessional 
attendances fluctuate around this average. One 
rough indicator of this fluctuation is to show on the 
monthly attendance return the number of sessions 
at which not more than five pupils were absent. The 
definition of these "best sessions" would depend 
upor local conditions; a too optimistic standard 
shoL*d not be used since the result would be merely 
a succession of noughts, which is not helpful. 

8.4 Some idea of the causes of absenteeism can 
be gathered from the monthly attendance report; for 
example, if a weekly average is abnormally low the 
headmaster will comment for example that it was 
due to a local festival. Further analysis would 
require a special inquiry by the statistician, consult- 
ing the weekly records or the class registers directly. 
He may be interested solely in a particular region or 
type of school ; and he may use a sample of returns, 
schools or pupils, for the purpose, which would 
make possible an investigation into the family and 
other background of the pupils concerned, informa- 
tion that is essential to a proper study of absenteeism. 

PUPIL BACKGROUND STATISTICS 

8.5 A full understanding of the pupil's progress, 
or lack of it, at school requires information on his 
home background. Such information, to the extent 
that it will throw light on the educational output of 
different types of homes and, in its turn, the kind of 
homes resulting from different types of education, 

is also necessary if the requirements of long-term 
educational investment planning are to be met. The 
main types of information for this purpose are: 

(a) occupation of father 

(b) educational attainment of parents 

(c) family income and size of family 

(d) ethnic and religious group. 

8.6 Some of this information could, in favourable 
circumstances, be obtained on the occasion of the 
annual return and some developing countries includ"' 
item (d). Fuller information requires a special inqu.vry, 
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in a selected region Oi. on a national basis, and based 
upon sampling techniques. Sudi inquiries clearly 
merge into others undertaken for different purposes ; 
for example, family income and size of family are 
obtained in the course of a household budgetary 
survey undertaken by another Government Department 
usually in connexion with a retail price index. For 
such information to be of use to the educational sta- 
tistician, it must also include matching information 
on the children's education but this raises problems, 
for example, of overloading the schedule of questions 
to be answered and the department responsible for 
the inquiry may resist these additional questions. 
This resistance will be effective if the educational 
statistician is not clear in his own mind what he 
wants to know and how this information can be 
reduced to a minimum. 



STATISTICS OF LEAVERS 

8.7 Statistics of examination successes provide 
a measure of the " output of education " and also a 
partial but valuable guide as to the supply of 
qualified persons for the economy. Detailed records 
are maintained by the examining body as well as by 
the school and the former might be more readily 
tapped by the educational statistician. At the third 
level it is important to know the output by type of 
degree (see paragraph 8.14 below) and by subject. 
At the second level, as a minimum, the statistician 
should have figures by type of examination and, 
where subjects are separately taken, by selected 
subjects of importance. At all levels some idea of 
the failure (or success) rate is also necessary, so 
that the output can be set against the input. 

8.8 The possibility of an end of course return by 
the headmaster should also be considered. Some 
broad information on the intentions of leavers in 
regard to further education or employment could be 
obtained from pupils who are leaving and this in a 
summary form would greatly assist the planner's 
estimates of output. Local officers would also be 
interested. Preliminary investigations should accord" 
ingly be made into what is practicable. The';e data, 
it should be recognized, may not be very reliable 
since intentions are not always realized. 



TEACHER STATISTICS 

8.9 The educational statistician is in a special 
position in regard to teachers since he should be 
able to document in detail both the supply and the 
demand of what, in a developing country, is a critical 
category of highly-qualified manpower. The schools 
both produce teachers and provide theii employment. 



EMPLOYING BODIES' RETURN 

8.10 An annual return from each employing body 
should supply the following information for each 
type of school: 

(a) numbers of teachers in post on the first day of 
the school year by kind of qualification (for 
example, whether holding a teaching certificate, 
or degree ; in the latter case the subject should 
be noted) ; 

(b) numbers for whom this was their first 
appointment ; 

(c) previous employment of those appointed since 
the last return and not covered by (b) ; 

(d) numbers leaving since previous year due to: 

(i) transfer to another school 

(ii) leaving the teaching profession (if possible 
with an indication of their new occupation 
for example household duties, industry, etc.) 

(iii) retirement 

(iv) death 

(e) average salary paid in each grade. 

It should be noted that a simple classification (for 
example, of household duties, government service, 
industry, other) is necessary for both items (e) and 
(d) (ii). With this information combined with that of 
the annual questionnaire it is possible to evaluate 
the total stock of teachers by qualification, and by 
different types of school, by regions and for the 
country as a whole. A general idea can be obtained 
of wastage and also of the immediate sources of 
teacher supply. Finally, there will be an approximate 
figure of the cost per teacher. The information can 
be cross-checked from material within the Ministry 
where superannuation schemes are in operation. 



TEACHER SUPPLY: COLLEGE RECORDS 

8.11 Since the fresh part of the supply of teachers 
derives directly from colleges and universities, their 
records of leavers will provide a detailed account of 
this sector of supply. Consolidated information can 
be obtained from teacher-training organizations where 
such exist or, at the province officer level, from 
returns from the colleges. These officers, or those 
from the Ministry, will be in touch with employing 
bodies either directly or through local officers con- 
cerning future staffing requirements in relation to 
the likely supply from the teacher-training colleges, 
and some matching of college leavers and first 
appointments recorded in the employing bodies' 
returns is possible. The supply of teachers with 
higher qualifications is less easy to show because 
of the variety of occupations open to university 
leavers, and much will depend upon records of first 
appointments after leaving university ; these records 
are likely to be kept to an increasing extent by 
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universities and other bodies, partly in connexion 
with their own appointments' guidance work and 
partly to help in documenting the flows of and 
demand for highly-qualified manpower. 



I.D.S. FOR TEACHERS 

8.12 It is highly desirable that the cumulative 
card system should be introduced in teacher-training 
colleges, giving to each student a unique registra- 
tion number. Either the card itself, or a new card 
linked to the old by the registration number for each 
teacher on appointment to a school, could be then 
used for a central index. Cards would also be sup- 
plied for each teacher coming from other sources. 
If this card index were maintained centrally, either 
by a periodic return from the employing authority or 
by this authority sending to the central registry a 
carbon copy of each note of appointment or dismissal 
or retirement, which would obviate the need for the 
annual return from the employing body it would pro- 
vide the most flexible source of information possible 
both for assessing teacher supply and for answering 
ad hoc questions about it. Where facilities are not 
yet available for such a system in the Ministry, and 
this may apply to a number of developing countries, 
the maintenance of these teacher records on an indi- 
vidual basis by employing bodies, and possibly by 
the local officer, is desirable. 



STATISTICS OF THIRD-LEVEL INSTITUTIONS 

8.13 The educational statistician is dependent 
upon what statistics are made available by the uni- 
versity bodies and similar authorities. Their own re- 
quirements for planning will make these bodies 
increasingly sensitive to the need for good statistics. 
In a developing country there may be insufficient 
statistical advice available within the administra- 
tion of the university or other body and the educa- 
tional statistician should, where required, provide 
guidance in the keeping of records and on the appli- 
cation of statistical techniques. He should endeavour 
to ensure that total enrolment statistics are readily 
available^ classified according to the subjects of 
study^ and supplemented by examination statistics. 
Similarly teacher records should be fully adequate 
and related to those from other sources. 

8.14 The main difficulty in analysing statistics 
of institutions of higher education is the absence 
of division into years of study or grades ; there is 
no record comparable to the class register in the 
schools at the first and second levels. Further, dis- 
tinction must be made between those studying for 
first degrees and post-graduate students. As a result, 
the normal concepts of " wastage " cannot be applied: 



in the absence of distinct grades, "repeating" has 
very little meaning. The -alternative is to collect 
information which shows, in addition to numbers of 
new entrants, total enrolment of students and their 
distribution by actual number of years* study under- 
taken to date. This will reveal, for example, the 
extent to which there is any retardation (as distinct 
from repeating), that is to say, students taking 
longer than the minimum period to complete the 
course of study, for either the first or a higher degree. 

8.15 It will be necessary to take into account at 
this level the numbers who go overseas to study or 
oi foreign students studying in the home universities; 
these can be significant in the case of developing 
countries. The latter figure is usually easily ascer- 
tained. A large proportion of the former are known 
since they are financed from public funds either 
from the host countries or from the home countries ; 
the main gap will be that of those wholly financed 
privately. Migration returns may assist in filling 
this gap and some help is possible from the statis- 
tics of the countries where the students are enrolled. 



SCHOOL EQUIPMENT 

8.16 This is time-consuming to record and diffi- 
cult to classify. Statistics, for example, of the num' 
ber of volumes in school libraries may be collected 
but, unless the quality and accessibility are also 
known, the figures may not mean much. It is pre- 
ferable to consider using such records as exist in 
the local offices for the purpose, since the local 
officer has a considerable amount of information 
acquired, in his allocating funds for, or a pool of, 
school equipment of various kinds. A direct inquiry 
would serve this end. 



SCHOOL BUILDINGS 

8.17 At some point, the statistician should make 
a complete inventory of school buildings, linked - 
with the School List to ensure that it is complete. 
The inventory may be shown as a Map. Detailed 
information on new buildings should then be obtained 
by means of a return from those responsible for build- 
ing schools for the purpose of keeping the inventory 
up to date and to observe progress. An annual return 
should suffice showing at a specified date (which 
might be that of the annual questionnaire in order 
to cross-check ..e information)(see following page). 



L A suitable system of classification is given in the 
Unesco Manual of Statistics. 



36 



Buildings started during 
previous 12 months 



Value 



Type 



Classrooms 



No. 



Area 



Number oi places 



Buildings in progress 
during previous 
12 months 



Buildings completed during 
previous 12 months 



It may not be possible to proceed at once to a full 
analysis of this material but it is basic information 
for planning. 

FINANCIAL STATISTICS 

8.18 Information on financial resources and ex- 
penditure is of crucial importance for all types of 
educational evaluation and planning but collecting 
suitable statistics for this purpose presents such 
technical and conceptual difficulties that simple 
recommendations in this field must be of a limited 
character until considerably more research into 
methods and possibilities in developing countries 
has been carried out. 

8.19 The technical complexity lies in the nature 
of the source material: the accounts and budgets of 
the various bodies^ public and private^ national and 
local, that are concerned with education. Even 
confining ' education ' to the formal system still 
entails a mass of material which in developing 
countries may be ill or inexpertly maintained and 
certainly based on a great variety of conflicting 
classifications. Mere access to the material is thus 
an operation which alone demands time, special skill 
and diplomatic tact. 

8.20 The conceptual complexity arises from the 
inadequacy of the accounting procedures of the 
various bodies, sometimes even for their own imme- 
diate purposes of budgetary control, and certainly 
for the wider purposes of educational planning. Basi- 
cally what is required is the calculation of expendi- 
ture at each level of education per *unit' of pupils, 
teachers, building etc., distinguishing between 
capital and recurrent expenditure. This information 
could then be used in analysing educational expen- 
diture and for example to forecast outlay to achieve 
particular targets ^ and to relate these outlays to 
alternative uses of available income. 

8.21 Some of the problems involved may be indi- 
cated^". Many relate to definitions: 



(a) ^hat is the appropriate 'unit * ? If the student, 
should this be 'student-hour* ? And based on 
enrolment or average attendance? For school 
buildings, is the unit the whole building, the 
classroom, the pupil place? 

(b) the distinction between capital and recurrent 
expenditure (capital outlay being the expenditure 
on land, buildings, equipment etc.) is not always 
clear. In particular, the initial capital outlay may 
affect the subsequent maintenance and running 
expenses so that some account should be taken 
of the expected life of the premises or other 
object of capital outlay ; 

(c) the allocation of actual expenditure to particular 
purposes. This may be a technical matter of reclas- 
sifying the accounts of the spending body. It can 
also be a conceptual matter as, for example, in the 
treatment of teachers' superannuation payments; 

or the tracing of the eventual outlay of a grant 
from a central body for expending by a local body; 

(d) the "cost " of education. The term ' cost* has 
been used to mean actual expenditure (for which 
outlay is the preferred term) and economic cost 
or the total resources used up: thus part of the 

* cost' of producing a student who otherwise 
would be a member of the labour force is the 
income foregone by that student. This must be 
entered against the eventual benefit the economy 
receives from his being educated. Such cost 
benefit calculations are proposed for example 
for educational investment planning, but much 
research is yet required on the economics of 
education before suitable concepts for these 
wider uses can be formulated,^. 

1. They are discussed further in Fciedrich Edding; 
Methods of Analysing Educational Outlays UnescO 
1966. 

2. See for example the conclusions reached in Balogh T. 
and Streeten P.P. The Coefficient of Ignorance in 
Bulletin of the Oxford University Institute of Econo- 
mics and Statistics, May 1963 ; and Merrett, Stephen 
The Rate of Return to Education: a Critique in Oxford 
Economic Papers, November 1966. 
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8.22 This is a field in which the educational 
statistician can helpfully obtain the advice of the 
national accounts statistician with experience of 
developing countries. He will necessarily confine 
himself initially to collecting and classifying infor- 
mation on Income and expenditure of bodies in the 
formal educational system, working first on the 
accounts of public bodies, national and locals with 
whose accountants he should be able to discuss 
his problems, drawing also upon the experience of 
those in the Central Statistical Office or Ministries 
of Finance who may already have worked upon the 
functional classification of government accounts. 
He may find it necessary to accept as an interim 
arrangement the accounting usages of the bodies 
concerned in regard to the distinction between capi- 
tal and recurrent, and the allocation of outlay to par- 
ticular purposes. With this information he should 
show: 

(a) the sources of educational Hnance, at each 
level, distinguishing between public fundsy 
central and local, and foreign aid; and private 
funds y fees and other sources ; 

(b) expenditure on education^ distinguishing between 
capital and recurring outlays separately for each 
of the main types of institution (for example, gov- 
ernment schools and others) at each level ; with 
recurring expenditure analysed into outlays on 
administration, teachers' salaries and other ex- 
penditure; and capital expenditure on main types 
of outlay (land, equipment etc.), publi*. and 
private. Debt servicing should be shown as a 
separate category. 

8.23 It is preferable to record that which is spe- 
cifically known and can be verified, with all its 
limitations, than to hazard guesses. When the infor- 
mation is presented every care should nevertheless 
be taken to ensure that the gaps in the coverage are 
quite clearly stated^. 

STOCK OF EDUCATION 

8.24 From a narrow point of view a country's 
stock of education is described by its educational 
facilities and the numbers using them. For wider 
planning purposes and for assessing the level of 
education of the country as a whole a measure of 
the number of educated persons within and outside 
the educational system is necessary. Such statistics 
are usually obtainf*d by means of the general popu- 
lation census and the information, which has in con- 
sequence to be p.ovided by the head of the house- 
hold, has to be simple in character. 

8.25" One or more of the following questions are 
asked in these censuses; they refer to those 14 years 
of age or more: 

(a) number of years of full-time or formal education 
received; 
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(b) highest level apd grade completed ; 

(c) qualifications obtained ; 

(d) age at which full-time education ceased. 
Educational planners are particularly interested 

in (a) and (c). The opportunity may be taken in 
relation to (c) to get particular details of those 
highly qualified persons in short supply at the time. 
This information is of value to manpower budgeting. 

8.26 The information about length of schooling is 
of importance to developing countries since their 
educational statistics may not have been in exis~ 
tence for a sufficient number of years to give an 
alternative estimate of this stock. A general sum- 
mary every ten years of the amount of education 
that has been received at that date provides, in any 
event, a useful check on the results of educational 
pi ans. 

LITERACY 

8.27 Literacy statistics have their greatest use 
in the more backward countries where educational 
facilities are meagre and a minimum education 
indicator such as the extent of literacy can be ex- 
pected to show how quickly conditions are improving. 
Literacy can nevertheless only be approximately 
measured and the basis can vary between one census 
and another and certainly between one country and 
another. The reason for this is that a person's ability 
to read or write is not a simple matter to determine 
on the threshold of a house by an enumerator who 
may be far from skilled in this particular field. 
Generally speaking, as the country^s educational 
system improves, measures of literacy become less 
valuable than those showing the amount and kind 

of education being received. 

8.28 When literacy statistics are being collected 
at the time of the general population census, a more 
satisfactory test could be applied to an inquiry 
limited to particular rural or urban areas, or on a 
sample basis. In multilingual countries it is neces- 
sary either to limit the inquiry expressly to a chosen 
language or collect statistics on a multiple basis. It 
is also helpful to consider a category of semi' 
literates (those who only read) in order to describe.' 
the actual position more precisely; and also those 
who read and write by rote only (in connexion with- 
ritual literature) should be a separate category. 



1. See, for example, J.B. Knight The Costing and Financing 
of Educational Development in Tanzania^ Unescot Inter- 
national Institute for Educational Planning. African 
Research Monograph 4, 1966. 



Chapter 9 

RECORDS AND REFERENCE TABLES 



9.1 When material has been coiEected by the 
statistician it must be scrutinized, suitably recorded 
and processed for further use. It should be empha- 
sized that this is only one stnge in the "processing" 
that in fact commenced when the statistician first 
planned his set of returns, continued with the vari- 
ous statistical exercices carried out for him by the 
headmasters, the secretaries of voluntary bodies or 
the statisticians in other Government Departments, 
and continued further with the handling of the ma- 
terial through such intermediaries as local officers. 
At all of these stages there is need to scrutinize 
and record as a preliminary to processing and the 
general comments about those activities set out 
below relate to aU siages. Outside his own staff, 
the extent to which the statistician can directly en- 
force them is nevertheless limited. He should never- 
theless make full use of 'hatever opportunities 
present themselves to in.i .duce sound practices. 

ERROR IN STATISTICS 

9.2 Errors arise in several ways and all statistics 
are subject to them. The chief causes are : 

(a) ignorance. The exact coverage of the statistics 
and the extent of any error may not be known to 
the statistician. An unavoidable error (for 
example, in obtaining exact ages) may have 
small effect on the result, but if it is not known 
where it is or what it is, the whole mass of 
statistics concerned becomes suspect; 

(b) carelessness especially in copying or in 
checking; 

(c) inaccuracy in recording or in the arithmetic; 

(d) rounding or estimating : a figure may, for con- 
venience, be rounded, say, to the nearest 1,000, 
or the precise figure may not be known and is 
estimated, often in a roundec] form^; 

(e) a sample may give a result that is only approxi- 
mately equal to the true answer; if the sample 



is correctly drawn this type of error can be 
calculated. 

9.3 The first three types of error can be reduced 
by stricter control of the work. The other two types 
arise out of the nature of the material or the statisti- 
cal technique used. In these latter two cases, it is 
essential that the statistician draws attention to the 
imprecision in his material when presenting it. Some 
simple rules are suggested below to minimize the 
other errors : 

(a) the statistician should obtain personal know> 
led^e of the sources and methods of collecting 
the information ; 

(b) manual copying should be kept to a minimum; 
carbon-backed paper and mechanical reproduction 
should always be considered; 

(c) information should be recorded on sufficiently 
durable material, with special regard to the : 

(i) climatic conditions ; 

(ii) hazards of transport; 

(iii) storage conditions ; 

(d) more haste less accuracy: sufficient time should 
be allowed for all the recording, transporting and 
processing that is necessary - 

(e) tidy records make for accurate records ; 

(f) at all stages, scrutiny of the information should 
be automatic ; 

(g) checking should always be done by someone other 
than the person responsible for the original 
record, and preferably after the completion of 
the work; 

(h) all checking should be signed by the officer 
personally responsible for the check. 

SCRUTINY AND CORRECTION OF ERRORS 

9.4 Scrutiny cannot re adequate unl*;ss it is re- 
cognized that : 



1. Rounding is dealt with in Conway F. : Descriptive 
Statistics^ Chapter 3. 
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(a) che mosc suicable opportunicy co scrucinize ami 
check is ac chepoinc of colleccion (the school 
or local office) racher chan che poinc of receif c« 
No amount of skill at headquarters can compenr 
sace for lack of checking ac che source : 

(b) chose responsible for che headquarcers scruciny 
must be sufficiendy senior in posicion co macch 
up Co chis responsibilicy and be experenced in 
the problems of colleccing che scatiscics. 

9.5 Proper scruciny will reveal errors due co : 

(a) incredibility. The officer responsible muse know 
his macerial sufficiendy co spoc unlikely infor* 
macion : che omission of a final 0^ showing a fall 
during a single year from IS^ co 19 pupils in a 
parcicular scream, gives an incredible resulc; 

(b) incongruity. To show a male teacher in a wholly 
girls' school may be accurate but its incongruity 
suggests further inquiry; 

(c) arithmetic error. All totals and cross-totals 
should be checked; it is unwise to check solely 
by adding sub-totals ; all items should be 
included. 

9.6 The correction of errors may be automatic 
where it is a simple matter of arithmetic. Where 
confirmation of an item is necessary this should be 
referred back to the source. This should not mean 
waiting for the reply before proceeding with the 
editing. Delay must be avoided and it may be pos- 
sible to proceed with the processing of the material 
by making an estimate of the true figure. Under pres- 
sure to produce quick results, the editor may abuse 
this procedure, and such decisions must in conse- 
quence be left to the supervisor: on his skill and 
ability to maintain discipline and organize the 
routine work of scrutiny rests the efficacy of the 
work. Casual organization of the work can result in 
lack of provision, for example, to ensure automa- 
tically that all returns are In fact checked. The 
design of the return should in any event include a 
box for the initials of the checking officer in the 
statistical unit. 



A SYSTEM OF RECORDS 

9.7 A system of records should be flexible, that 
is in a form for quick reference for all purposes. A 
set of standard tabulations for internal use shouH. 
be available as well as facilities for preparing 
special tabulations to meet specific inquiries, facili- 
ties that are increasingly important since educational 
planners of all kinds wish to deal with specific 
planning situations. For answering a specific query 
a full scale inquiry may have to be carried out 
including the collection of additional information 
but this would be an exceptional procedure. Nor- 
mally the statistician will draw upon his own records 
or such records of the local officer or the local autho- 



rity as are easily accessible. The statistician must 
nevertheless keep a sense of proportion in regard to 
i'^exibility. To aim initially at too detailed a 
o/scem of records may over-tax available resources 
and threaten both the reliability and speed of the 
statistical service. 



BASIC RECORDS 

9.8 The statistician will first arrange for the 
housing of his basic records, consisting of: 

(a) the School List (paragraphs 6.2 and 6.7 above); 

(b) school statistics derived from the annual question- 
naires (see following paragraph); 

(c) the annual returns of teachers from employing 
bodies or preferably, a card index of individual 
teacher particulars (paragraphs 8.10 and 8.12 
above) ; 

(d) the school building inventory (paragraph 8.17 
above). 

9.9 The annual questionnaires are the most versa- 
tile source and their treatment, after scrutiny, will 
vary widely according to the resources of the statis- 
tician. If they are properly designed, and on paper 

of suitable quality, they can be used as a basic 
record. The questionnaires from first-level schools 
would then be retained in a useful order. Thus, all 
the schools in each local area or district could be 
brought together in the alphabetical order of districts, 
or according to regional groupings. Within these 
groupings they could be ordered according to their 
registered numbers, possibly sub-divided between 
government and independent schools. There is no 
point in posting the information they contain into 
ledgers. Ledgers are usually unsuitable, in any 
event, for recording much detail. When facilities are 
ultimately available for a more flexible system a 
card index is usually to be preferred. The cards can 
be stored more safely in metal cabinets and they 
can be quickly sorted for particular inquirier. On 
the other hand, individual cards can easily go astray. 
As regards second^level schools, there is an ad- 
vantage in having a separate record for each insti- 
tution, ordered according to the registered number 
of the school within regions. Within each school 
record, the annual returns for successive years 
could be placed chronologically. Where mechanized 
sorting is in operation (see paragraph 16 below), the 
questionnaires will be edited and a card punched for 
each school. 

TABULATIONS 

9.10 The statistician must next decide what 
tabulations should be undertaken. He will be guided 
in this by the requirements of the planners and 
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adminiscrators, whom he should consult co decermine 
what their requiremencs are (see paragraph 2.7 
above). Ic can be assumed chat boch users will be 
interested in che enrolmenc figures as soon as these 
are available ; che timing will depend upon the de- 
gree of detail required and this in turn upon the 
resources available to the staciscician and hpw well 
they are organized. As a simple basis on which to 
plan a tabulation programme it is recommended that 
priority should be given to a set of tables for each 
area, showing enrolment separately for each level 
(first and second) by sex, age and grade ; and a 
table showing national aggregates similarly. Further, 
detailed tables of enrolment, tables on teacher sup- 
ply, and on buildings and finance should be dis- 
cussed with the users - it will probably be found 
that they would like to receive certain information 
regularly. An eye will also have to be kept on the 
eventual requirements of any proposed publication. 
// is essential above all to organize a progressive 
tabulation programme that is one chat will release 
the information progressively according co che 
specific requiremencs of users and che publicacion 
programme. To issue, sporadically, detailed cables 
as che materia] oraes more or less forcuicously to 
hand is not che besc use of resources. 

CLASSIFICATION 

9.11 To commence wich, che statistician should 
ensure that consistent rules of classificacion are 
used on all occasions. Classification is a process 
of definition so chat like can be added Co or com- 
pared wich like, and is che necessary first scage in 
preparing useful cables. Thus classification ;;>roblems 
arise in connexion wich che definicion of higher as 
discincc from secondary educacion in che maccer of 
teacher training; of " technical" as distincc from 

" vocacional " educacion ; of " qualified " and " un- 
qualified " teachers. Help in introducing suicable 
classifications can be obtained from the Unesco: 
Manual of Statistics^ buc each councry will need to 
escabiish ics own system to reflect most clearly che 
needs of ics adminiscrators and the planner?:. This is 
noc a problem co which chere are necessarily simple 
answers (see also below paragraphs 15.9 and 
following). 

9.12 Ic has been noced (see paragraphs 6.3 and 
following above), for example in the definition of 

" school", thac in practice chere are marginal cases* 
A working definicion should be set up by che sticis- 
tician to be adhered co in all classificacions if che 
tabulacion programme is Co proceed smoothly and 
the results are to be clear. If ic should be a question 
of not knowing precisely where to place a particular 
item, and :his item is large, the stacis tician could 
place it in a particular class of his choosing but 



show it as a separate item. The reader of the table 
can then use his own discretion^ If the items are small, 
it may not be important into which class they are 
put. Another type of problem is illuscraced by the 
creacment of parc-cime pupils and part-time ceachers 
when parc-time educacion is included in "educacion". 
Where information is available on the number of 
hours of teaching, escimaces can be made of che 
number, scacistically speaking, of teachers or pupils 
represented, using a suitable definition of "full- 
time", for example, six hours teaching a day and 
dividing che tocal of hours of teaching by chis number. 
This is necessary co obcain sensible escimates, for 
example, of teacher work load. In defaulc of chis 
informacion, some general escimate, such as cwo parc- 
time pupils CO equal one full-cime pupil, muse be 
made. 

9.13 Having agreed a workable classification, ics 
use muse be clearly described, when the tables are 
presented, for the convenience of the reader. In a 
publicacion, chis may cake the form of a sec of notes 
applicable co all che cables. In single cables^ how 
besc CO give this informacion (heading, foocnote ecc.) 
sees a racher more difficulc problem. 

PRESENTATION OF TABLES 

9.14 The manner in which stacistics are presenced 
largely contributes co their usefulness. It is noc 
enough chat the information should be accurate ; it 
should also be both convenient to handle and clear 
to read. The statistician must in consequence pay 
special attention to the tables he presents - not only 
those in his publications, but also those called for, 
perhaps in a hurry, by the users in government. 

9.15 The presentation will vary according to the 
detail being presented and che use co which it will 
be put. Simple cables of a few" aggregaces appearing 
in che cexc of a report will, for example, require less 
explaining than a separace detailed cable incended 
only for reference. There are many types of table 
design lying becween chese exc^emes. Some general 
rules may nevertheless be noced. 

9.16 The cwo main requirements of a good table 
are chac ic should be easy to read and, by reference 
eicher to the cable icself or co any accompanying 
text, self-sufficient, Defeccs found in tables^ are: 
(a) there is too much text The scatiscics should 

speak for themselves and the greatest economy 
should be used in cexc, whecher in headings or 
footnoces, and the greatest clarity of expression. 
Often the shorter words can be the more easily 
understood, and are easier co fit into a design ; 



1. Some are ill»*strated in the Note at the end of 
this chapter. 
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TABLE A 



AFRICAN PRIMARY SCHOOLING IN UGANDA, 1962 

Reported enrolment in aided schools as a percentage of 
boys and girls aged 7 to 13: by district 



Estimated Reported Enrolment in aided 

numbers of enrolment in schools as 

Description children aged grant*aided percentage of 

7 to 13 primary schools children aged 

January 1962 1962 7 to 13 



Sex 


fAales 


Females 


tAales 


Fermles 




Females 


Units 


'000 


'000. 


'000 


'000 


% 




6 Uganda 


132 


125 


58.0 


45.0 


44 


36 



Eastern :. 

Busoga 43 43 22.0 12.5 51 29 

Bukedi 29 26 20.3 9.0 70 35 

Bugisu 28 24 15.5 8-2 56 34 

Teso 28 28 17.9 8.9 64 31 



'Total 


128 


121 


75.7 


38.6 


59 


32 


Northern: 














Karamoja 


16 


14 


3.2 


0.6 


20 


4 


Lango 


29 


26 




8.1 


61 


31 


Acholi 


24 


21 


19-8 


7.7 


82 


37 


West Nile (and Madi) 


. 37 


31 


24-3 


8.1 


66 


26 


Total 


106 


92 


64-9 


. 24.5 


61 


27 


We stern: 














Bunyoro 


8 


7 


6.0 


4.1 


75 


59 


Toro 


27 


25 


14.2 


6.6 


53 


27 


Kigezi 


40 


36 


18-1 


7.0 


45 


19 


Ankole 


40 


39 


15-7 


6.7 


39 


17 




r 












Total 


115 


107 


54.0 


24.4 


47 


23 


TOTAL 


481 


445 


252-6 


132.5. 


53 


30 



Sourcesx Ministry of Education and Statistics Branch, Ministry of Economic Affairs. 

Notes: (1) The enrolment figures were as reported, and may not be complete in every case. Excluded are the 
pupils at unaided schools^ for which statistics are not available for 1962. In 1961) there were 122,407 
males and 55* 991 females at mainly African unaided schools. 

(2) The statistics for Mbale Town and Madi were too small to warrant separate statistical classification. 
Madi was amalgamated with West Nile. Mbale Town was divided equally between Bukedi and Bugisu. 



(b) the table is too long o • too wide for easy use. 
Of the two the wide table is more difficult to 
use ; a long table can have appropriate cross 
spaces, It is better to have two tables rather 
than a single unwieldy table ; 

(c) the table is cramped and untidy. Ample margins 
should be allowed, and sufficient space in order 
to print column headings without too many ab- 
breviations. Unnecessary lines should be avoided 
and footnote numbers kept as small as possible. 
On the other hand, all type should be easy to 
read. Varied type helps; typewritten tables, even 
if well reproduced, are more confusing than 
printedjtables« The eye should ht helped by 
keeping to a minimum the spaces between the 
statistics and the items to which they refer; 
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(d) lack of prscision in the heading and references. 
The title and footnotes should be suitably 
phrased so that the table explains itself ; the 
unit, ' locality and time reference should always 
be clearly stated and a note as to the source of 
the statistics included, where this is not self- 
evident; 

(e) spurious accuracy. The table should not present 
estimates as precise figures. 

9.17 Because of these many considerations it is 
seldom possible to prepare a table without prelimi- 
nary drafting and experimenting with different forms ; 
but with experience the statistician can provide neat 
and clear tables that present the statistics effectively 
and with comfort. An example of a suitably-designed 
table is Table A. 
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NOTE TO CHAPTER 9 : TABLE DESIGN 



1. The table opposite (Table B) has been devised to illustrate a number of faults found in 
table design 

(a) space is inefficiently used ; 

(b) the title is imprecise ; 

(c) the table is not self-explanatory ; 

(d) the " totals" are confusing and some unnecessary; 

(e) the :;i2e is unwieldy ; 

(f) it is evident that the average ages are estimates, each being 
rounded to the half-year ; 

(g) the choice of design is wrong; there is no age spread for each 
grade so that a two-way table is inappropriate. 

2. The statistics shown could be more usefully presented as follows. 



TABLE C 



Enrolment by Sex at Primary and Secondary Levels 
As at November 1st 19^6 



Primary 

000 



Grade 


Average 
Age(a) 
Years 


Number 
Enrolled 


B 


G 


I 
II 
III 
IV 
V 
VI 
VII 


6 

7 
8 

9 

10 

11 

12 


751 
601 
621 
522 
522 
572 
565 


452 
455 

m 

485 
506 
568 
509 


Total 


5752 


5057 



(a) Estimated 



Secondary 

000 



Form 


Average 
Age(a) 
Years 


Number 
Enrolled 


B 


G 


I 

II 
III 
IV 
V 


15 
14 

15 
16 

17 


50 
46 
41 
18 
14 


25 
21 
22 

15 
12 


Total 


169 


95 


Total Primary 
and Secondary 


5901 


5150 



Source; Ministry of Education Return 
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TABLE B 
(See Note to Chapter 9) 

ENKOLMEUT OF SCHOOLS " THOUSANDS 



Primary Grades 



Average 
Age in 


Grade I 


Grade II 


Grade III 


Grade lY 


Grade V 


Grade VI 


Grade 


Yeaxs 


B 


G- 


B 


G 


B 


G 


B 


G 


B 


G 


B 


G 


B 






000 


000 


000 


000 


000 


000 


000 


000 


000 


000 


000 


000 


000 


Yra. 


Mth3 




























6 


6 


731 


452 
























7 








601 


453 




















8 


6 










• ^21 


464 
















9 


i 














522 


48? 












10 




















522 










11 
























572 


3^6 




12 




























3^? 


13 


i 




























14 






























15 






























1^ 






























17 


b 




























Totf»ls 


731 


432 


601 


453 


621 


484 


522 


485 


522 


506 


372 


368 


363 
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Secondaiy G-rades 



VII 


Total 


Form I 


Form II 


Foim 


III 


Form IV 


Fom V 


Total 


&HAND 
TOTAL 


G 


B 


G 


B 


G 


B 


G 


B 


G 


B 


e 


B 


G 


B 


G 


B 


G 


000 


000 


000 


000 


000 


000 


000 


000 


000 


000 


000 


000 


000 


000 


000 


000 


000 
































731 


432 
































6oi 


































621 


4S4 
































522 


485 
































522 


506 
































?72 


368 




3732 


3037 


























363 


309 








50 


23 






















50 


23 














21 


















46 


21 
















41 


22 














41 


22 




















iS 












18 


15 
























•14 


12 


ih 


$3 


14 




509 


3732 


3037 


50 


23 


46 


21 


41 


22 


18 


15 


14 


12 


169 


93 


3901 


3130 
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Chapter 10 



ANALYTICAL TABLES, 
DIAGRAMS AND GRAPHS 



TYPES OF TABLES 

10.1 As the basic material is sorted and classi- 
fied the process of statistical analysis has begun. 
The statistician will then continue the analysis by 
presenting his material in the form of tables. By 
using tables drawing upon a suitable selection of 
material, or upon a suitable summary of the material, 
he moves away from reference tables to analytical 
tables. With too much detail the eye is confused, 
comparisons are made difficult and judgment is 
hampered. Analytical tables are designed to bring 
out particular features of the material. Usual types 
of these tables are : 

(a) those showing geographical distribution as illus- 
trated by Table A on page 42 ; 

(b) those comparing one year (or other period) with 
another and thus showing a time series; 

(c) a two'way table ; 

(d) a frequency table. 

10.2 It is necessary when presenting a time 
series to specify quite clearly the date to which the 
statistics refer ^ and their definition, to ensure that 
they are common throughout the period covered. If 
there are changes of definition during the period, a 
common occurrence when the coverage and efficiency 
of the statistical service are being rapidly improved, 
all changes should be clearly indicated in the foot- 
-notes or in the figures themselves (for example, by 

using. italics)* 

10.3 Presenting enrolment by age and grade, as 
in the basic questionnaire shown above (paragraph 
7.11), is an example of a two-way table. The grades 
are shown vertically (columns) and the ages hori- 
zontally (rows). In each square (cell) is the number 
of a particular age in a particular grade. Two-way 
tables are most useful to the educational statistician. 

10.4 A further useful type of table is a frequency 
table^ showing how often a particular characteristic 
occurs. In the simple illustration given below the 
characteristic is primary schools where the highest 
grade taught is grade I, grade II, grade III and so on. 
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Especially when expressed as percentages, this 
frequency table gives a quick impression of the 
level of teaching reached in primary education. 

Highest grade taught in primary schools 



Highest Grade 



I 11 III IV V VI VII VIII 



Total 
of 

. schools 
No. of 

schools 166 170 180 740 401 402 1»682 780 4,521 



Percen- 
tages 3.6 3.8 4.0 16.3 8.9 8.9 37.2 i7,^ 100.0 



10.5 A development of the frequency table is the 
grouped frequency table, A table such as the follow- 
ing showing total enrolment of boys has grouped 
together all for example " at age 5 that is all at 
5 .years and under 6 years of age : 



Age 


5 


5 7 


8 9 


10 


11 


12 


13 


14 15 


16 


No. 


229 


288 245 


244 265 


212 


191 


147 


163 


121 37 


12 



These figures can be grouped further 



Age 


5-7 


8-10 


a - 13 


14- 16 


No. 


762 


721 


501 


170 


% 


35.4 


33.5 


23.3 


7*8 



to show clearly the main features of thf; frequency 
distribution. Once again the use of percentages 
helps to indicate the shape of the distribution. In 
compiling such a table it should be noted that if 
the age groupings were 5 to 8, 8 to 10, etc., those 
aged 8, 10 etc. would appear in two different cate- 
gories and they would be double-counted. The ages 
taken should be those of the child on the last birth- 
day to avoid difficulty in rounding. The following 



table shows the grouped frequency distribution of 
pupils in classes of varying size. The numbers of 
pupils have been rounded in order to simplify the 
appearance of the table : 



Size o/ Primary Class 



(I) 


(2) 


(3) 


Size 


Number of 


Pupils m (2) 


of 


Pupils 


as percentage 


Class 


(Thousands) 


of all pupils 


1-15 


4.0 


I 


16- 20 


11.7 


3 


21 - 25 


25.6 


6 


26- 30 


52.8 


14 


31- 35 


98.0 


24 


36-40 


1.40.2 


35 


41 - 50 


67.6 


17 


51 and over 


0.5 


0.1 



DIAGRAMS 

10.6 Diagrams take the process of classifying 
simplifying and summarizing statistical data one 
stage further. By this means comparisons between 
quantities may be more easily grasped by the eye 
than in a table. There are a great variety of ways, 
some highly picturesque, whereby this can be done 
and it is usually of great assistance to the reader 
of a report if some of the salient features cf the 
information can be shown in this way. The limiT 
tations on their use are broadly twofold. First, they 
can only present the simplest of summaries since if 
too much detail is incorporated in the diagram it be- 
comes confusing to the eye and of much less value 
than a table. Thus, diagrams may supplement tables 
but seldom replace them. Secondly, the areas of 
some diagrams or their shape or profile can mislead 
the eye. 

10.7 This is a particular disadvantage attaching 
to a so-called pictograph used, for example ; when en- 
rolment in a school in a particular year is shov/n as 

a silhouette of a pupil of a particular size. It .is not 
easy to compare such a drawing with one of a smaller 
size representing a smaller enrolment. If pictograph s 
are used they should be in the form of a silhouette 
of a standard size representing a unit of, say. 1,000 
pupils and reproduced according to the number of 
times there are 1,000 pupils in the total enrolment. 
Repetition of a constant symbol is also used in 
marking dots on a map, each dot to represent units 
of population ( say, 1,000 or 10,000) to produce a 
population density map for the demographer. Such a 
map, showing in this way, for example, the density 
of school enrolment by regions, could be of similar 
value to the educational statistician. 

10.8 A convenient way of depicting the com- 
ponents of a total, say, the numoers of all enrolled 
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pupils in schools at the three main levels, is the 
so-called pie^chart : a circle divided into sectors 
proportional to each of the components. The eye is 
helped in this case if the sectors are differently 
shaded. It is possible to a limited extent to compare 
components of different totals in this way, each total 
being a separate " pie". The diagrams II and III show 
the proportion of classes of differents sizes at three 
intervals of time . 

10.9 More flexible in use are bar-charts. Bars of 
a standard width are drawn (they need be no wider 
than a thick line) the heights or each being pro- 
portional to the quantities portrayed. Placed side by 
side, either horizontally or vertically, these bars 
make possible quick comparisons. The scale used 
for drawing the heights of these bars must be se- 
lected with care. Thus if in comparing the quantities 
6, 36, 4, 2 and 1, a scale is chosen to accommodate 
36 the differences between the odier quantit;ies may 
not be quickly seen. If these differences are im- 
portant it may be better to have a larger scale, re- 
ducing the height of the 36 by breaking it in the 
middle. Shading can usefully help to distinguish 
one bar from another. The components of an aggre- 
gate can be shown as differently shaded sections of 
a bar, a variant of the pie-chart. Components of a 
series of items can be shown in this way, for 
example, as a succession of bars, in each of which 
the similarly shaded sections represent the same 
component each year. Thus the diagram IV shows 
the time series of total pupil enrolment, and sepa* 
rately those in government and private schools. 

10.10 A particularly useful development of the 
bar-chart is the histogram. If not only the height 
alone but the area of the bar is proportional to the 
quantity shown, and the bars are placed touching 
each other, the diagram can show the distribution of 
a grouped frequency table, each range of values 
being represented by the width of the bar, and the 
area of the bar the frequency of occurrence of this 
group of values. 

THE EDUCATIONAL PYRAMID 

10.11 If reference is again made to Diagram I on 
page 12 it will be seen that if the numbers enrolled 
at each level are drawn as areas against a vertical 
age-scale, a pyramid results giving the distinctive 
profile of the educational system (Diagram III on 
page 50). This is in fact a highly abstract version 
since the age spari^s at the different levels overlap, 
and this is not allowed for in the diagram. A more 
accurate picture of enrolment is to show the numbers 
enrolled of each age group. If a central vertical age 
scale is used, the information for boys can be shown 
on the left and those of girls on the right, each in 
the form of a half pyramid. Or total enrolment could 
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be compared for two years, say, ac the beginning or 
end of a five-yearly period; or two countries com-* 
pared. Two profiles contrasting the position in two 
.countries are shown in Diagram V page 51). It is 
useful, as in this diagram, to express the enrolment 
as the percentage of those in the relevant age group. 
In constructing such a pyramid it is best to use 
single age groupings. Where the groups are larger, 
for example, five-year age groups, care must be taken 
to see that the groups are all the same size, other- 
wise difficulties in drawing the pyramid arise. 

10.12 In developing countries, where children may 
be late in enrolling, the pyramid shape is distorted 
at the lower ages. This distortion usefully indicates 
the stage of development in the educational system, 
the objective being to achieve the full pyramid 
profile. Where there is a falling birth rate, this 
profile may not emerge, although this is unlikely to 
be the case ia a developing country. These edu- 
cational pyramids can be drawn either for separate 
levels of education (as in Diagram V) or for all en- 
rolment; in the latter event the level cannot be 
shown because the ages overlap,^ 

STOCK AND FLOW STATISTICS 

10.13 The simple educational pyramid can serve 
to illustrate a fundamental distinction in educational 
statistics: that between stock and flow. The stock 
position shows the level of educational facilities 
reached at a specific date, as for example, the 
enrolment of pupils at various levels on I November , 
or the numbers and types of teachers in post at the 
commencement of the school year. The planner is also 
interested in the recruitment of teachers during any 
year, that is the flow of teachers into the profession ; 
or the flow of pupils into the school system (entrants 
to individual grades) and out of the school system 
(leavers) or ^^ithin the school system (promotion from 
one grade to another or from one level to another). 

10.14 The flow can be measured directly as when 
the supply of teachers is measured by totalling the 
recruitment during the period and deducting losses 
by way of death, resignation or change to other work. 
Flow can also be inferred by comparing the stock 
levels at two precisely similar dates. For pupils, 
stock measurement at successive points in time is 
more usual. If the educational pyramids for three 
years (t, t+1 and t+2) are compared (Diagram VI, 
page 52) it will be seen that there are three flows. 
First-level education t feeds second-ievel education 
t+1, which in tun; feeds third-level education t+2. Or, 
to take four years of first-leveJ education (Diagram 
VII, page 52), grade I t feeds grade II t+1, which 
feeds grade III t+2, and then grade IV t+3. Thus a 
pyramid can be constructed showing the flow into 
higher grades of an original entry into this type of 



education (Diagram VIII, page 53). Showing in this 
way the subsequent experience of a particular group 
of entrants - or cohort - is a valuable measure of 
the activity of the educational system and, in its 
simplest form, as shown in the diagram, does not 
draw upon information additional to that already col- 
lected; but statistics must be available for as many 
years in succession as the course lasts. It is much 
more useful than a pyramid that simply shows the 
stock position in one year since the meaning of the 
pyramid cannot be easily assessed : the numbers 
in grade II, for example, cannot be directly compared 
•with the number in grade I since the latter figure also 
includes the effect of changes over the two years of 
increasing the number of children entering the edu- 
cational system. (See Diagram VII, page 52). 

INPUT AND OUTPUT OF THE EDUCATIONAL SYSTEM 

10.15 The flow diagrams help in understanding 
the output of the educational system in relation to 
its input : as regards each level ; and for the edu- 
cational system as a whole. For each level, the 
input is the number enrolled in grade or class I, and 
the output is the number of successful leavers from 
the final grade or class of the course, either by com- 
pleting the course or by successfully passing the 
examination that terminates it (graduates). If no 
losses have occL.".:d from one grade to another, the 
pyramid becomes j rectangle. The difference between 
this rectangle ar i the pyramid recorded shows the 
wastage that has occurred (Diagram VI, page 52). 
During second level education, losses may be less 
than at the first level; but at the second level the 
break up of the cohort into several flows in parallel 
gives rise to different classes of output and, where 
end of course examinations are held, two kinds of 
successful leavers ; those who do and those who do 
not pass the examination, for even the latter have 
had a significant quality of education. At the third 
level, there is a similar position with those who 

fail their degree or other examination, or leave after 
their first degree. 

10.16 The flows between one level of education 
and another measure less the efficiency of the edu- 
cational system and more educational policy: on the 
part of the parents in regard to individual pupils, and 
the State in regard to the numbers who should continue 
their education. The initial potential entry into the 
school system at the first level in any one year is 

the number of children in the general population of 
school age. How far this is met is shown by the 

1. "The use of the educational pyramid to show also the 
spread of ages in classes is illustrated on page 84 of 
J.D. Chesswas Educational Planning of Development 
in Uganda^ Unesco : International Institute for Edu- 
cational Planning. African Research Monograph 1, 1966". 
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numbers enrolled chat year in grade I of the primary 
schools. The numbers available for entry into 
second-level schools are the successful primary 
leavers; the entry into grade I at the second level 
shows the number of places made available to those 
who wish to continue. For the transition from second 
to third level, the appropriate secondary flows are 
those who study for entrance to higher educational 
institutions and those who moreover are sucessful 
in the school-leaving examinations; the institution 
may also impose its own additional entrance ex- 
aminations or tests. 



GRAPHS 

10.17 If the centre points of the top lines of 
bars, evenly spaced in a time series or those in a 
histogram depicting a frequency distribution, are 
joined by a simple line and the bars removed, the 
result is a graph. So many and Varied uses can be 
made of graphs that this type of diagram is the one 
most favoured in many statistical exercises. At the 
same time, many of these uses are not suitable for 
simple presentation or analysis. 

10. 18 The graph has a number of advantages. In 
a graph it may be easier to depict the main features 
of the information presented since there is but a 
single line in addition to the horizpntal and vertical 
scales. In the case of the time series, the main 
direction of the line, up or down through the years 
(that is to say, the trend)^ can be clearly seen. In 
the case of a graph of a frequency distribution (cal- 
led, when smoothed into a curve, a freqvorfcy curve : 
Diagram IX page 53) its shape will stand out quite 
clearly : whether the peak occurrences are at the 
lower or higher values^ whether values are more or 
less evenly spread to give a broad hump or concen« 
trated round a few values to give a sharp peak. 

10.19 With graphs, attention must be given to the 
scales used. In a time series, for example, whether 
the upward trend appears to be large or small may 
depend entirely on whether, compared with the ho- 
rizontal scale, a large or small vertical scale is 



chosen. The ease with which a graph can mislead a 
reader calls always for special care in their design. 
// is necessary on all occasions to show the zero 
point clearly, 

10.20 The graph form lends itself particularly to 
comparing a set of trends, for example, a comparison 
over a period of years of the numbers sitting and the 
numbers passing examinations in different schools 
by means of two curves on the same sheet. Care 
must nevertheless be taken not to overload the graph 
since the result may be confusing, and the same 
scale must be used when more than one series of • 
values are being compared on a single sheet. Where 
it is difficult to include all the series to be com^ 
pared on a suitably sized sheet, or in those cases 
where the units employed are not the same, for 
example, when comparing over a period of years 
the average age of a class sitting examinations and 
the number of examination successes, a simple ex- 
pedient is to calculate each series as an index 
(see paragraphs 11.18 and following below) so that 
percentage changes will be plotted as a graph. In 
this case special care must be taken in deciding 
which year should be the base year (= 100). Dif- 
ferent base years should be tried out experimentally 
in quickly drawn graphs and the one selected that 
is best suited to the purpose of the statistician. 

INTERPOLATION 

10.21 In linking the points on a graph to provide 
a continuous line, it is usual to draw a smooth 
curve since the assumption is that values change 
in this smooth fashion rather than in sharp changes 
at each point marked. The graph can then be used 
to estimate values between the marked points by 
taking a reading on either the horizonzal or the 
vertical scale and, at the appropriate position on 
the curve, read off the corresponding values on the 
other scale. This process is called interpolation 
and is of particular use in estimating values in a 
frequency distribution : an example is given below 
(paragraph 11.5). 
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Diagram II. CLASSES OF DIFFERENT SIZES, 1947 to 1965. 





1965 



Diagram III. NUMBERS AT EACH LEVEL OF EDUCATION 



Age 

25 



Third level 




50 



Diagram V. EDUCATION PYRAMID OF CONTRASTING COUNTRIES: 



PRIMARY EDUCATION 
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Diagram VI. FLOW OF PUPILS FROM ONE LEVEL TO ANOTHER 



Age 
25 J 



20 



15- 



10. 






t 



t + 2 



Year 



Diagram VII. EFFECT ON STOCK POSITION OF INCREASING ENTRY IN GRADE 

No wastage is assumed 




t + 1 



t + 2 



t -H 3 



Year 
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Diagram VIII. ENROLMENT FLOW 
The dotted area represents wastage 



Grade Year 




t + 3 



t + 2 



t + 1 



I I L 

Diagram IX. FREQUENCY DISTRIBUTION OF PUPIL AGE 



Percentage 
Distribution 




Age 



Sourc* in paragraph 11.3 

Not«: Tha thadod trlonglas within ond out$ide tho hoovy llnot ioining tha mid points of the bors ore aquot 
to thot the area under tha heavy lines corresponds to the freg^jency. When smoothed, these lines show 
the frequency curve. 
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Chapter 11 

AVERAGES AND COMPARISONS 



AVERAGES: MEAN, MODE AND MEDIAN 

11.1 The use of analytical tables and diagrams 
depends largely upon the eye. An alternative method 
of summarizing a series of, figures, which has wider 
statistical applications, is to express the whole 
series as a single figure in an average. This has 
obvious uses in making comparisons of all kinds. 

11.2 The average most commonly adopted is the 
arithmetic mean ; it «s simply calculated and easy to 
use so long as its limitations are kept in mind. The 
arithmetic mean (sometimes simply called the mean) 
is calculated by adding all the values and dividing 
by the number of items, as in the following sets of 
age statistics. In example I below, there are 6 pupils 
at successive years of age ; the remaining examples 
are each of 30 pupils, in II equally distributed among 
the ages, in III unevenly distributed with the peak in 
the middle, and in IV unevenly distributed with the 
peaks at the ends. The mean age iii all examples is 
the same 7.5 ; this average may serve well enough 
for the first three examples but it may be felt to 
misrepresent example IV, where the age 7 to 8 is 
the least represented, or has the smallest weighty 

in the distribution. 



















Totals 


Mean 
Age 


Example 


Age 


5 


6 


7 


8 


9 


10 


45 


7.5 


I 


Number 


1 


1 


1 


1 


1 


1 


6 


11 


Number 
Total age 


5 
25 


5 
30 


5 
35 


5 
40 


5 
45 


5 
50 


30 
225 


7.5 


III 


Number 
Total age 


2 
10 


3 

18 


7 

49 


15 
120 


2 

18 


1 
10 


30 
225 


7.5 


IV 


Number 
Total age 


10 
50 


3 

18 


2 

14 


0 
0 


7 

63 


8 
80 


30 
225 


7.5 



11.3 These weaknesses in the arithmetic mean 
may be offset in particular cases by using another 



type of average, or by adding a measure of dispersion 
(paragraphs 11.6 and following below), or both. 

11.4 One alternative average is the mode. It might 
be more informative in example IV to say that the 
most frequent occurrence was age 5 and the next 
age 10, which are the values corresponding to the 
peak or peaks of the frequency distribution. In the 
above' examples there is no mode in I and II. In 
example III it is 7 years and in example IV, as 
noted, 5 and 10 years. The mode is clearly impor- 
tant when ascertaining the most typical item of a 
group, for example, the usual age for leaving a 
secondary school. It is, moreover, easily under- 
stood. On the other hand, it may not be easy to 
locate and, with the median, is far less suitable 
than the arithmetic mean for further statistical 
manipulation. 

11.5 The median is also an average unaffected 
by the values at the extremes. It is calculated from 
a frequency distribution in the following manner, 
using example III above 



Age 


Frequency 


Cumulative Frequency 




Quart lies 








% 






5 


2 


2 


7 






6 


3 


5 


17 


I 


= 6.4 


7 


7 


12 


40 


n 


= 7.2 (Median) 


8 


15 


27 


90 


in 


= 7.7 


9 


2 


29 


96 






10 


1 


30 


100 







The median is the value lying half way in the dis- 
tribution, that is where the cumulative frequency 
reaches the 50 per cent mark. It lies clearly between 
7 and 8, and much nearer 7 than 8. The precise value 
can be calculated according to simple rules set out 
in the textbooks ; alternatively the cumulative per- 
centage frequency can be graphed (the horizontal 
scale showing the age and the vertical scale the 
percentages to give a useful cumulative frequency 

1- Two or three frequency distributions may be compared 
in this way, for example, the age composition of pri- 
mary schoolchildren in 1950 compared with that of 
I960. 
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curvCj Diagram X) and the age at die 50 per cent 
mark read by means of interpolation (paragraph 30.20 
above). Where the peak in a frequency distribution 
is placed in a regular central position, the median 
will correspond to the mean. In the present example 
the median is less than the mean because the shape 
of the distribution when graphed will show that it is 
" skewed" that is, weighted, towards the lower ages. 

MEASURES OF DISPERSION 

11.6 Whatever the type of average selected, it 
gives an idea of the most frequent or central value 
of the series and not of the extent to which values 
are dispersed, widely or otherwise, around this 
average value« This defect can be remedied by 
supplementing the average with measures of dis- 
persion. 



11.7 The simplest measure of dispersion is the 
range, which is the difference between the largest 
and the smallest values, and is illustrated in the 
following cable of the age distribution of three 
groups: 



Group 


Individual Ages 


Mean Age 


Range 


A 


-•5 6 7 8 9 10 - 


7.5 


5 


B 


- - 6 7 8 9 - - 


7.5 


3 


C ' 


4 5 6 7 8 9 10 11 


7.5 


7 



This measure is useful for describing the variation 
in the ages of pupils in a class or salaries paid to 
teachers of particular qualifications. Its serious 
disadvantage is seen from the series 40, 4, 3, 2, 1 ; 
the inclusion of one single item of 40 results in a 
very wide range. 



Diagram X. CUMULATIVE CURVE OF PUPIL AGE DISTRIBUTION 
Showing three Quart! fes 



Percentage 
100 
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11.8 If the extreme ends of a series could be neg- 
glected the main disadvantage of the range as a 
measure could be removed. For example, in example 
III above it is easy to see that 22 out of the 30 pupils, 
that is over two-thirds, were aged 7 or 8. In more de- 
tailed distributions it is possible to make a similar 
but more precise statement by the quartile deviation. 
Using the cumulative frequency curve described above, 
paragraph 11.5, it is possible to read off the value 
below which occur one quarter or 25 per cent of the 
occurences and also the value below which occur 
three-quarters or 75 per cent of the occurrences. 
The difference between these two values covers the 
central 50 per cent of all occurrences and this range 
(called t\ie inter- quartile range) is the one in which 

we are interested. There are three quartiles (QI,QII, 
and QUI), the values belcw which fall 25 per cent 
of the occurrences, 50 per cent of the occurrences 
and 75 per cent of the occurrences. It will be seen 
that the second quartile is the median. The difference 
between the first and third quartiles divided by 2 is 
called the quartile deviation* Where it is desired to 
measure a wider range than the inter- quartile 
range, the inter-decile range is used, obtained by 
excluding the first and last 10 per cent of the fre- 
quency distribution. The kind of summary statements 
these measures make possible are that half of the 
pupils in the example quoted are between the ages 
of 6.3 years (QI) and 7.7 years (QUI); or have a 
variation in age of 7.7 - 6.3 = 1»4 years ; or have 
an average dispersion around the median 7.2 of 0.7. 

11.9 A further measure of dispersion is the 
standard deviation which is described in the text- 
books. Of considerable use in more sophisticated 
statistical analysis, particularly in sampling (see 
Note at end of Chapter 5 above), the. standard 
deviation is not so simply used as the other meas- 
ures of dispersion. 

11.10 In a time series, the differences from the 
annual mean, shown for example by monthly values, 
can be represented on a graph as plus and minus 
above and below a horizontal zero line. A more 
refined picture can be given by calculating the 
moving average: that for January is obtained by 
averaging the values for the twelve months around 
January, for February, the twelve months around that 
month, and so on. The values so found for each 
month, when plotted on the graph, will show the 
trend \ and the monthly differences or deviations 
can be calculated from this trend. 



RATIOS AND RATES 

11.11 A large part of statistical analysis consists 
in making comparisons. Simple comparisons are made 
be expressing one value as the proportion of another 
and a great deal of the analysis required in educa- 



tional statistics depends upon such simple compa- 
risons in the form of rates and ratios. 

11.12 If among 460 teachers, 92 teach mathematics, 
the position can be simply stated as 1 mathematics 
teacher to every 4 teachers of other subjects, a 
ratio of 1 : 4 ; or 1 mathematics teacher to every 5 
teachers of all subjects, a ratio of 1 : 5- Either 

ratio can be expressed as a percentage thus 25 :100 
and 20 : 100, or more usually: mathematics teachers 
represent 25 per cent of all other teachers, or 20 per 
cent of all teachers. The ratio shows the position 
at a point of time: the stock position. If the above 
figures referred to the recruitment of teachers (the 
flow position) it is usual to call the proportion a 
rate: mathematics teachers are being recruited at 
a rate of 1 in every 5 or 20 per cent. 

11.13 When using ratios or rates, as percentages 
or otherwise, it is important to remember that both 
measurements are fractions and that the value de- 
pends upon both numerator and denominator. To say 
that 20 per cent of teachers taught mathematics in 
1965 compared with 15 per cent in 1964 could mean 
(a) more teachers chose the subject, if the supply 
of teachers is at least the same in each year ; (b) 
the snme number chose the subject, if the total 
supply fell proportionately ; or (c) fewer teachers 
chose the subject, if the total supply of teachers 
decreased in 1965 by more than a quarter compared 
with 1964. The three different situations can be 
illustrated as follows: 



1964 1965 

No. % (a) (b) (c) 

No, % No. % No. % 

Mathematics teachers 69 15 92 20 69 20 50 20 

All teachers 460 100 460 100 !i45 100 250 100 



Care must also be exercised not to uje percentage 
comparisons too readily when the numbers concerned 
are very small. To state that examination successes 
in one year are 200 per cent compared with the pre- 
vious year, adds little and may even give a wrong 
impression when the actual numbers involved are 1 ' 
and 2. 



RATIOS OR RATES OF USE TO THE EDUCATIONAL 
STATISTICIAN 

11.14 In evaluating the stock position, in analys- 
ing flows and in forecasting, the educational statis- 
tician uses a large number of ratios and rates . The 
principal ones, which are described further in fol- 
lowing paragraphs, include. 
Stock (a) Sex ratios 

(b) Staffing ratios 

(c) Stock of educated persons 
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(d) Enrolment ratios 
Plow (a) Entry rates 

(b) Enrolment rates 

(c) Promotion rates 

(d) Repeater rates 

(e) Drop-out rates 
(f ) Wastage rates 
(g) Absentee rates. 

The stock ratios are usually simple to calculate ; 
rates of flow may present some difficulty. 

SEX RATIOS 

11.15 The following information shows enrolment 
in successive years in standard VII at primary level: 

1960 1961 1962 1963 1964 1965 

Boys 25,185 25,286 25,CS9 25.491 16.948 27,452 
Girls 11,598 12,034 12.178 12.642 13,454 14,034 

How are the girls progressing compared with the 
boys? One way of answering this question is to 
express the number of boys enrolled fc- every 100 
girls. If there is equality in enrolment Cand this is 
what would be expected if all the girls at the appro- 
priate age as well as all the boys at the appropriate 
age were enrolled, sirice the number of girls in the 
population tends to be the same as the number of 
boys) then the sex ratio equals 100. The sex ratios 
for the above example are 



I960 


1961 


1962 


1963 


1964 


1965 


217" 


210 


211 


205 


200 


196 



showing a considerable preponderance of boys that 
nevertheless fell during this period from just over 
to just under twice as many girls. 



STAFFING RATIOS 

11.16 A useful way of expressing the average work 
load of teachers, in a particular grade or at a particu- 
lar level, is to calculate the average number of pupils 
to each teacher of these grades or in this level. A 
particular staffing ratio, say, 30* i> could be set up 
as a desirable standard at which the educational 
system should aim. It is one of the simplest indi- 
cators to provide, and is quite easy to understand 
when not expressed as a percentage since it suggests 
the average size of class for the teachers concerned. 
It is also of use in planning for calculating the de- 
mand for teachers when the estimated pupil enrolment 
is known. 

STOCK OF EDUCATED PERSONS 

11.17 For purposes of educational and manpower 
planning the stock of educated persons (see para- 



graph 8.21 above) is usefully measured as the number 
of persons per 10,000 population. 

INDEX NUMBERS 

11.18 A useful employment of percentages is to 
express a series of values as a percentage of one 
particular value, usually as a time series with a 
particular year as base (:hat is to say,*" equals 100). 
Thus the enrolment statistics in paragraph 11.15 
would appear, with 1960 = 100, as 





1961 


1962 


1963 


1964 


1965 


Boys 


100 


102 


103 


107 


109 


Girls 


102 


105 


109 


116 


121 



The greater proportional increase in the enrolment 
of girls is clearlv shown. 

11.19 This series of Index Numbers^ makes pos- 
sible comparisons between one year and another 
without the use of plus and minus signs. If two series 
are calculated as Index Numbers, for example, school 
buildings completed and teacher supply, it is also 
possible to make the comparison independent of the 
unit concerned, or, should the quantities in the two 
series vary considerably in size, as in the example, 
to show annual changes rather more clearly. The 
base year in the following series is 1%0 = 100 





1960 


1961 


1962 


1963 


1964 


1965 


Teachers 


100 


105 


106 


a07 


109 


110 


Buildings 


100 


96 


97 


100 


106 


107 



The statistician must be aware of the importance of 
his choice of base year. If, instead of I960, 1961 is 
used as the base year in the above series the Index 
Numbers will appear to give a quite different 
impression: 



II. 





I960 


1961 


1962 


1963 


1964 


1965 


Teachers 


95 


100 


101 


102 


104 


105 


Buildings 


104 


100 


100 


104 


110 


111 



The interpretation of the two series is 
I. since I960, teacher supply has increased more 

than school supply; 
II. since 1961, teacher supply has increased less 

than school supply. 
The statistician must be careful to select the base 
year with an eye to the situation he wishes to 
illustrate. 



1. More strictly of relatives. The term Index Number is 
often limited to the weighted average of relatives, 
showing the combined effect of the trends in a number 
of separate items. 
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Chapter 12 

ENROLMENT AND ENTRY RATES 



12.1 Enrolment ratios and rates measure the 
extent to which the educational system is meeting 
the needs of the child population. They can be 
viewed either as a stock measuremenc(the enrolment 
ratio shows how much education is being provided 
at the date to which the enrolment refers) or as a 
flow measurement (the enrolment rate shows what 
proportion of the available children is flowing into 
the educational system). In the latter use, it will 
be found that entry rates are even more useful. 



compulsory, and where, due to repeating or other 
reasons, there is a wide age spread, the gross 
enrolment rate by It /el has some meaning. The 
position is similar with secondary education where 
it is not compulsory, and where a qualification in 
addition to age is rc quired ; and in all higher edu- 
cation. In all these cases the probkrii is to find 
the appropriate age group against which to measure 
the recorded enrolment, a problem that is best 
appreciated by first considering age specific enrol- 
ment rates. 



GROSS ENROLMENT RATE (OR RATIO) 

12.2 The gross enrolment rate is the percentage 
of all children of all ages enrolled in all kinds of 
schools and is used as a single general indicator 
of the amount of education being provided. One 
figure for all levels of education has in fact little 
meaning ; to say, for example, that 28 per cent of 
all children are enrolled in schools when in fact this 
figure is made up of 60 per cent of the appropriate 
ages enrolled in primary schools, 5 per cent in sec- 
ondary schools and 2 per cent in higher education 
(which could produce 28 per cent of all ages) is 
much less informative than giving the percentage 
at each level. 



GROSS ENROLMENT RATE BY LEVEL OF 
EDUCATION 

12.3 To calculate gross enrolment rates by level 
it is necessary to have statistics of enrolment by 
age, to define the appropriate age for the particular 
level, and to have statistics of the general popula- 
tion at those ages. In developed countries where 
primary education is legally compulsory at fixed 
ages, say 6 to 12, there is no problem ; the gross 
enrolment rate at 100 per cent, or very nearly so, 
and this has little value as a measure. It is different 
in developing countries. Where education may not be 



AGE SPECIFIC ENROLMENT RATES 

12.4 The table opposite. Table D, gives an ana- 
lysis of enrolment by age and grade. Enrolment for 
each age, N^, is expressed as a percentage of the 
total numbers in the same age group, P, to give the 
enrolment rate, n, specific co each age. If these were 
represented in a histogram it could amount to the 
more sophisticated form of the educational pyramid 
(see above paragraph 10.11). 

12.5 The crude calculation of the gross enrolment 
rate is to divide the enrolment at all ages by the 
population at these ages: 

355 



1098 



32% 



It is nevertheless seen from the Table chat the four 
extreme.rates (for ages 5, 13, 14 and 15) are all 
below 10 per cent and thus depress the gross enrol- 
ment rate although they together account for only 
5-6 per cer.c of the total enrolment (see percentage 
composition row in the Table). It is evident that the 
age specific enrolment rates (the educational pyra- 
mid) provide the better description of the stock of 
education. 



L A proposed standard set of symbols for use in educa- 
tional statistics is given in the Appendix. 
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TABLE D 



ENROLMENT BY AGE AND GRADE 



Grade 



Age 5 



10 



IV 



VI 
VII 

Total N 

% Composition 

Total P 



P 

Py 



10 



2.8 



109 



9.2 



60 



65 



10 n 12 13 14 IS 



Average 

Age 
Total years 




18.4 



106 



61.3 



56.6 



50 



63 



17.7 



103 



61.2 



48.5 



40 



53 



14.9 



101 



52.5 



39.6 



35 



50 



14.1 



100 



50.0 



35.0 



28 



44 



12.4 



99 



44.4 



28.3 




40 



11.3 



98 



40.8 



25.5 



82 



6.0 



69 



7.3 



61 



8.3 



51 



9.4 



37 



10.2 



31 



n.2 



24 



12.5 



20 



355 



8.5 



5.6 



97 



20.6 



15.5 



1.4 



96 



5.2 



0.8 



95 



3.2 



0.6 



100.0 



94 



1 098 



2.1 
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ALTERNATIVES TO THE GROSS ENROLMENT RATE 



ESTIMATING A GROSS ENROLMENT RATE 



12.6 If a single figure to indicate the extent of 
enrolment is nevertheless required, a number of al- 
ternatives to the crude calculation of a gross 
enrolment rate can be considered: 

(a) to neglect the extreme values ; 

(b) an average school age enrolment rate ; 

(c) - a slandard school age enrolment rate. 

12.7 By neglecting the enrolment of those aged 
5t 13, 14 and 15 in the example, the average of the 
rest may be considered to be more representative^. 
Since this has the same effect in this particular 
example, as the third alternative, reference should 
be made to the resulting enrolment rate shown in 
paragraph 12.9, that is, 47,3 per cent. 

12.8 Neglecting the enrolment of some pupils 
may not be serious where those included represent 
the substantial majority of the enrolment. Otherwise, 
a gross enrolment rate should be considered that 
allows for every pupil. This is the purpose of the 
average school age enrolment rate. The age span 
taken against which to measure total enrolment is 
that between the average age in Grade I and the 
average in Grade VII. From the end column in the 
table, this age span is seen to be 6 to 12 and the 
resulting gross enrolment rate: 

355 



704 



50% 



12.9 The third alternative is to examine the 
position of a standard age group. A suitable group 
could be chat which the government has in mind 
eventually for primary education. On this basis the 
standard school age enrolment rate can be calcu- 
lated to show how far the government's objectives 
are being met. It is also helpful to give the propor- 
tion of all enrolment represented by those in the 
standard school age group. To give an example, if 
the objective of government policy is primary educa- 
tion for all aged 6 to 12, the information in the table 
shows: 

(a) those enrolled aged 6 - 12 to be -3H or 94 per 
cent of all pupils enrolled ; and 

(b) their standard school-age enrolment rate (the 
average of the age specific rates) to be 



330.8 



= 47.3% 



12.10 A related measure is to show how far the 
policy for each pupil: of successive years in suc- 
cessive grades is being achieved: the number of 6- 
year olds, in the example, that are in Grade I, 7- 
year olds in Grade II and so on. These ar<; the 
numbers within the diagonal lines in the Table and 
their age specific enrolment rates are shown as-p^ 
in the Table. They account for -|||- or 71 per cent^ 
of all pupils and their gross enrolment rate is 35.6 
per cent. 



ERLC 



60 



12.11 In the absence of satisfactory information 
on ages, the following calculations will provide an 
approximate rate. The average age of each grade 
would be assessed, either directly by the teacher 
or headmaster, or from general knowledge - for 
example by assuming that Grade I has an average 
of 6, Grade II of 7, and so on. The age of the most 
numerous grade is then selected, and the total age 
span also noted. The estimated gross enrolment 
rate is then ^qq 

— - X T 

Pa A 

Where N = total enrolment, a = most numerous age, 
Pa = the total population at this age^, and A the 
age span. On the assumption that successive grader 
in the Table have successive average ages, the use 
of this formula gives the following results, which 
may be compared with the actual figures above: 

for an 11-year span 30.% 

for a 7-year span 48% 

12.12 Gross enrolment rates should be shown as 
rounded whole numbers where they are only approx- 
imate and close comparisons, for example between 
one year and another, should not be pressed. 

ENTRY RATES 

12.13 Of greater interest than the total enrolment 
at any particular time, is the movement into the edu- 
cational system and the movement within it. The fol- 
lowing chapter deals with the movement within each 
level, that is between grades. The movement'/«/o 
the educational system is measured by entry rates. 

12.14 Entry rates measure the {low into each level 
of education, at the primary level from children arriv- 
ing at school age, and at higher levels from success- 
ful leavers at the preceding level. They are defined 
as the initial enrolment, or enrolment in the first 
grade in primary or secondary schools, expressed as 
a percentage of those available for entry. As a 
measure of the extent to which effective provision 

is Leing made for education, particularly at second 
and third levels, entry rates are of considerable 
value. They are also basic information for the pur- 
poses of forecasting. 

ENTRY RATE FOR FIRST-LEVEL EDUCATION 

12.15 Where education is compulsory after a cer- 
tain age (say 6), the entry rate is the same as the 



1. Compare paragraph 1L2 above* By neglecting the 
extreme values the age specific enrolment rates at 
these extreme ages are in effect given a weight = 0; 
see the concept of a weighted average in the textbooks. 

2. This-may need to be estimated by the demographer if 
singL-i agr group figures are not available from tue , 
censu'j, or other demographic sources. 



age specific enrolment rate for the six-year olds, 
since those entering are all aged 6 and the available 
population are all those aged 6. In bodi instances 
the rates =100 per cent. Where those who enter are 
of mixed ages, and where there is also repeating, 
the two rates diverge. Whereas the enrolment rate 
shows all those of a particular age who are enrolled 
in whatever grade, the entry rate shows all those 
enrolled in the first grade, at whatever age, as a 
percentage of all those available, at whatever age, 
for entry. Defining " those available" in this con- 
nexion leads to difficulty in a developing country. 

12.16 The entry rate can be considered as the 
average of the age specific enrolment rates of those 
in Grade L Using the same figures as in the table, 
we have the following; 



Age 



8 



Total 



Enrolment in Grade I (E) 10 60 8 3 1 
P 109 106 103 101 100 



82 



-% 



9,2 56.6 7.8 3-0 1.0 77.6 



77.6 100 
Average = — - — x — - — 



15.5% 



Using the short method (paragraph 12.11 above), the 
most numerous age is 6 to give 

106 5 • 

12.17 In this calculation weight has been given 
to extreme values. Since the major entry is at age 
6, the calculation could be limited to the enroln:ep-. 
at this age to give an entry rate of 57 per cent, on, 
the part of 73 per cent of all entrants. 

12.18 Neither approach is completely satisfactory. 
The second will probably be found to be more useful. 
As government policy is realized this particular 
entry rate will come to be that of a growing propor- 
tion of all new entrants, so that the two percentages 
will give a good indication of trends. 

ENTRY RATE FOR SECOND-LEVEL EDUCATION 

12.19 More satisfactory rates can be calculated 
for the flow into education at this stage, a point of 
extreme interest to the educator, especially in devel- 
oping countries. On the flow into secondary educa- 
tion depends the future of the educational system 
itself (the supply of teachers) as well as the manning 
of the economy generally. Entry rates at the primary 
stage are largely a matter of the provision of places. 
At the second level, entry is limited by the consid- 
erable cost of the provision of places on the one 
hand and, on the other, the quality of those available: 
that is, the numbers in the previous school year of 
"successful leavers" from primary education. 

12.20 Satisfactory entry rates can be calculated 
since, on this occasion, mixed ages raise no problem. 
The number of successful leavers is known from 
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examination or other records, and the numbers subse- 
quently enrolling in the secondary schools can be 
expressed as a percentage of the successful leavers. 
It is assumed that there is no delay in leaving one 
school year and entering the secondary school at 
the next school year. If regional entry rates are cal- 
culated, adjustments will have to be made for pupils 
transferring to or from another region. 

12.21 As with other flow rates, entry rates are 
often more informative when set against others. Entry 
into a secondary school results from the working of 
a number of factors and the flow can be considered 
at a number of points during the period of change 
from one level to another. From among those enrolled 
in the final primary grade, where success at exami- 
nations determines the next stage, some will be 
candidates for these examinations of whom only a 
proportion will be successful. Thus a number of 
rates emerge: 

(a) percentage of those enrolled in the final year 
who complete the course ; 

(b) percentage of those completing the course who 
take the examination ; 

(c) the percentage of those taking the examination 
who are successful; and 

(d) the percentage of those successful in the exa- 
mination who enrol in secondary schools, which 
is the entry rate for second-level education. 

Where (a) approaches 100 per cent, it is possible to 
proceed by first calculating the percentage of those 
enrolled in the final year who take the examination. 
For some purposes, the " successful leavers ** may 
be expressed as a percentage of those enrolled, the 
rate of successful candidates to all taking the exam- 
ination being used separately in discussing the 
examination results as such. 



ENTRY RATE FOR THIRD-LEVEL EDUCATION 

12.22 At diis level, the number available for 
entry are those successful leavers who have passed 
leaving examinations at the minimum level required 
by the institutions of higher education. Since these 
qualifications may be obtained after the pupil has 
left the secondary school, and since some successful 
leavers may delay their entry into higher education 
for one or more years, the number available in any 
one year will consist of: 

(a) those qualified at the end of the school year, 

(b) minus those who postponed applying for higher 
education for one, two, three years, etc., 

(c) plus those from previous scholastic years who 
postponed applying one, two, three, etc., years 
ago, 

(d) plus those who have qualified since leaving 
school. 

Items (b) and (c) balance off against each other to 
some extent. If the assumption is made, where there 



is no detailed information about intentions for example 
of successful leavers, that similar numbers decide . 
to defer their entry each year, these items balance 
more or less completely out. It then remains to obtain 
(d). This information is given by the examination 
results of institutions of further eduv'ration, and 
similar assumptions may be made about the deferment 
of actual applications by those successful at these 
examinations. 

12.23 Additional rates which will be found of 
interest (compare paragraph 12.21 above) are: 

(a) The application rate: the proportion of school 
leavers at the appropriate level of qualification 
to apply for higher education ; 

(b) Degree of competition: the proportion of each 
group of applicants admitted. 

12.24 The numbers of those entering third-level 
education may be considered separately as initial 
entrants to (a) teacher-training colleges, (b) to 
further education and (c) to universities. For describ" 
ing third-level education as a whole, these separate 
totals can be aggregated after making allowances 



for double countings There is a danger of double 
counting where those entering, say, a particular 
university may include some who have already 
entered higher education elsewhere. Thus a gra- 
duate from, or some one who has broken his course 
at, another university may be transferring to the 
university in question. Or, the more usual case, 
there may be teachers entering a uni^versity after 
having already qualified at a Teacher-Training 
College. On the other hand, some enter further 
education in order to study for second^level exami* 
nations. To minimize these errors: 

(a) only those enrolled in teacher-training colleges 
or in further education for examinations beyond 
the second-level examinations should be counted ; 

(b) all those proceeding to university from teacher- 
training colleges should be omitted. 

Estimates of (a) will be obtained from enrolment 
statistics from this type of course. For the purpose 
of (b) it will be necessary to have this information 
collected when the student enrols. 
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Chapter 13 



WASTAGE AND OTHER RATES 



13.1 Entry rates measure the rates of flow into 
levels of education; other rates are required to mea- 
sure the flow between grades. As noted above (para- 
graph 10.15) this is the problem of wastage. 



CRUDE PROMOTION RATES 

13.2 Without repeating and wastage of any kind, 
the numbers enrolled in a particular year in a parti- 
cular grade (N^) will be the same as those enrolled 
in the following grade in the following year (N^^ 1), 
If the number promoted at the end of the first year 
is represented by S, then 



Table 1 



k k+1 
S = N = N 
c t t+ 1 

and the crude promotion rate (s) defined as the num- 
ber promoted as a percentage of the number enrolled: 

k c+l 
crude s = = 100% 

k 

N 

c 

In fact in developing countries these rates, based 
on the straight comparison of successive enrolments, 
show a position similar to the following. The figures 
in circles are the percentage comparisons between 
the enrolment figures linked by thet^rrows; they are 
the crude promotion rates for successive grades in 
successive years. The diagonals thus represent the 
different cohorts of pupils (Table 1). 



CRUDE WASTAGE RATES 

13»3 The number of those who fail to be promoted 
provides a crude measure of the amount of wastage. 
The crude wastage rate is thus the residual of the 
crude promotion rate, that is 100 - s per cent. Dis- 
tinction can be made between the grade-to-grade 
wastage rate and the cohort or gross wastage rate. 




15 17 



20 23 26 



The gross wastage rate refers to the loss occurring 
between the first and final grades as a cohort passes 
through a particular level of education. In the exam- 
ple in the preceding paragraph, and using the symbols 
set oat in the note to this chapter, enrolment in Grade 
V in 1966 (N^g) is 26, and in Gradel in 1962 (N^^) 
is 50, so that the crude gross wastage rate for this 
. cohort is the difference expressed as a percentage 
of the initial enrolment or 



^62 " ^66 100 

— 



N 



24 
50 



100 



= 48% 



62 



A series of such rates gives a rough idea of the 
extent to which wastage is diminishing. It is-a crude 
measure since no allowance is made for the extent 
of repeating; if this is large, the crude wastage rate 
can be very misleading. In this event drop-out must 
be distinguished from repeating. 
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13.4 Sometimes gross wastage can be usefully 
looked at from the angle of the average years of 
study required to produce a successful leaver; if 
there were no wastage and all candidates were suc- 
cessful at examinations, this average number of 
years would be the length of the course. The extent 
to which this number is exceeded in practice mea- 
sures the general wastage. A cohort of children 
passing through the course is taken and the number 
enrolled in each successive year added to obtain 
the total number of years spent by all pupils in the 
cohort during the course. If this figure is compared 
with the total number of those who successfully 
complete the course (G), either by passing an exam- 
ination or being promoted to a further grade, an in- 
dicator is obtained in the form of the average number 
of school years required for that cohort to achieve 
a single successful leaver: 



average 



0 1 2 



. . . etc. 



If the calculation is made for successive cohorts a 
series such as the followin^^ is obtained: 

Average number of years per successful leaver 
Cohort 1957 Cohort 1958 Cohort 1959 Cohort i960 



5-1 



4.8 



4.6 



4.2 



This suggests increasing efficiency of the educa- 
tional system and is useful for planning. 



REPEATER RATE 

13.5 Ao a first approximation, the repeater rate 
can be defined as the number who repeat a grade 
(R^) in the succeeding year (t+l), as a percentage 
of the original enrolment (N'^); 



t+l 



t+l 100 

— ^ 

1 



DROP-OUT RATE 



13.6 If the number promoted and the number who 
repeat are known, the number dropping out (D) can 
also be known, 

-k 



since N 



R + S + D 
t+l t t 



and D^'^N^-R^ 



- S 

t+l t 



If the annual questionnaire provides only enrolment 
for each grade and the number repeating, the number 
promoted (S|^) can be derived from the fact that the 
initial enrolment in any grade consists of those pro» 
moted from the previous grade plus those repeating 
the same grade. Thus; 



*,k+l ^k „k + l 
N = S + R 
t+l t t + l 

t t+l t+l 



So that the number dropping out in the previous grade 
can by found by 

D=N-R -(N -R ) 
I t t+l t+l t+l 

which is better expressed as 

t t t+l t+l t+l 
The drop-out rate between one grade and the next 
is given by the drop-out as a percentage of the 
initial enrolment 

^k 

.k t 100 
d = —X 

t 

Where drop-outs = 0 the rate is 0 per cent. A high 
drop-out means a high percentage. 

13.7 An adjustment for transfers between one 
school and another is further necessary where drop- 
out rates for individual schools or for regions are 
being calculated. In the national rate, transfers from 
one school to another balance out, but an individual 
school or region may receive more scholars than it 
loses, or lose more than it receives, giving it a 
net balance or net loss of transfers (Q). Transfer 
balances must be deducted or transfer losses added 
to initial enrolment before the drop-out is calculated. 
The drop-out is then given by: 

x,Ic x,k + l „k „k + l . 

D=N-N -R +R iO 
t t t+l t+l t+l r 

13.8 Strictly speaking an adjustment for deaths 

is also necessary, the number (m|^) being also deduc- 
ted from enrolment before drop-out is calculated. The 
omission of this adjustement is not very serious since 
the effect may be small compared with the factors 
concerned and calculation of a drop-out unadjusted 
for deaths should not be held up if mortality statistics 
are not forthcoming. 



TIMING AND THE CALCULATION OF DROP-OUT 

13.9 Ideally, the calculation should take place 
on the first day of the school year, taking into ac- 
count all transfers (and deaths) occurring during 
the previous twelve months. In practice, the enrol- 
ment is not recorded for the statistician until the 
date of the annu "1 questionnaire, and the figure will 
as a result already have allowed for transfers and 
deaths since the beginning of the new school year. 
The enrolment figure for the previous year will have 
also been distorted for the same reason. The sim- 
plest course, when comparing the two enrolment 
figures to calculate the drop-out, is to assume that 
the distortion is proportionately the same each year 



ERIC 



64 



and to neglect it. The alternative would be either to 
adjust all enrolment figures back to the first day of 
the school year, or to use a transfer (and mortality) 
figure related strictly to the twelve months preceding 
the date of the annual questionnaire. This could be 
troublesome; and the result would include as drop- 
outs pupils who maybe temporarily absent at the be- 
ginning of the school year 



PROMOTION RATE FURTHER CONSIDERED 

13.10 With information on repeating it is possible 
to move away from the crude promotion rate, in view 
of the fact that the number promoted from: 



t t+1 



t+1 



A better version of the promotion rate is thus ; 



t t+1 t+1 



13.11 Although this rate could be used for most 
purposes, it could be refined further, particularly 
for use in forecasting. Thus, as it stands, for a 
particular school or region, it assumes that any net 
loss by way of transfers will be reckoned as pupils 
who are not promoted, which is not necessarily true. 
To remedy this, enrolment could first be adjusted 
by transfers and, where possible, deaths. 

13-12 It may also be considered that drop-out is 
a kind of mortality: pupils are lost, in this way, to 
the school population. If the initial enrolment in a 
grade can be considered as a population that loses 
(or gains) by way of transfers, deaths and drop-out 
during its life of one school year, at the end a 
number available [or promotion will remain. These 
will either be promoted or repeat, and a strict defini- 
tion of promotion rate (and equally of repeater rate) 
would be the number promoted (or repeating) as a 
percentage of those available for promotion, that is, 
in individual schools or regions. 



vT^o. k 
N+Q-M-D-R 
t t t t t+1 



ABSENTEEISM AND ATTENDANCE STATISTICS 

13-13 The drop-out rate shows, in effect, absen- 
teeism in its extreme form. A measure of general 
absenteeism is also necessary if the evaluation of 
the educational system, especially in regard to re- 
gional differences, is to be complete. This measure 
is derived from attendance statistics. The drop-out 
rate is measured by reference to a particular date. 



Attendance has to be measured as an activity extend- 
ing through the school year. 

13.14 The monthly return (see paragraph 8.2 
above) shows the number attending each session, 
with weekly and monthly totals, and the number of 
pupils enrolled. From this information certain rates 
can be calculated: 

(a) the sessional attendance rate: the average month- 
ly attendance of all pupils at each session gives 
a general idea of the extent to which class faci* 
lities are being used; 

(b) pupil attendance rate: the average monthly atten- 
dance by each pupil as a percentage of the total 
possible to give a general idea of how much 
education pupils are receiving; 

(c) absenteeism rates are the reciprocal of pupil 
attendance rates; in averaging pupil absences 
they indicate directly the extent of this problem. 

All these rates, when presented as a monthly or 
even a weekly time series, can be very illuminating. 

13.15 A more exhaustive examination of the prob- 
lem of absenteeism requires an analysis of the dis- 
persion of pupil attendance rates around the average 
and this would entail grouping these rates into a 
frequency distribution for subsequent calculation 

of the inter-quartile range and other measures* This 
detailed work would probably have to be limited to 
a selected area or range of pupils or a special in- 
quiry. If this were a sample inquiry, which also in- 
vestigated pupils' home backgrounds, information 
about the causes of absenteeism might be gathered • 
that could be important for educational planning. It 
would be necessary to carry out the survey for a suf- 
ficient length of time to cover the seasonal as well 
as the monthly or daily variations in attendance. 



MEASURE OF ACCOMMODATION 

13.16 The number of schools is a poor measure 
of the extent of school accommodation available. 
Some idea of school size is also necessary and the 
first crude measure is that of the number of places 
which the registration application from independent 
schools, or the section of the Ministry of Education 
responsible for building, record as planned for a par- 
ticular school. This measure fails to show what an- 
cillary physical facilities are available. Moreover, 
in devf'loping countries, and in times of pressure, 
places are made available either by converting an- 
cillary rooms into classrooms or crowding the exist- 
ing ones. It is thus difficult Co measure the extent 
to which accommodation is in fact being utilized 
and, as a result, gain a working idea of the extent 
to which demand is unsatisfied . Where a classroom 
can be suitably defined (such as a room given over 
permanently for the purposes of teaching a group of 
pupils) a rate of utilization in the form of x feet per 
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pupil can be calculated. If, further, a standard of 
"overcrowding" can be introduced, say 8 square feet 
per pupil, it would be possible to see where the phy- 
sical provision of additional places is most urgently 
required. The educational statistician must use such 
indications with discretion since, for example, some 
of these concepts are noc realistic when applied to 
primitive schools. For measuring the level of ancil* 



lary facilities in the schools selected indicators 
might be considered such as the existence of a 
school library and the number of volumes in it or the 
availability of specific modern teaching aids and 
the number of pupils having access to them. Such 
additional information would be obtained from the 
local officers. 



NOTE TO CHAPTER 13 



A standard system of notation for use in educational statistics. 



Number in age-group 


P 


Death numbers 


M 


Enrolment numbers 


N 


Death rate 


m 


Enrolment rate 


n 


Drop-out numbers 


D 


Entry numbers 


E 


Drop-out rate 


d . 


Entry rate 


e 


Number promoted 


S 


Successful leavers 


G 


Promotion rate 


s 


Repeating numbers 


R 


Grade 


k superscript 


Repeating rate 


r 


Year 


t subscript 


Net transfers 


Q 
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Chapter 14 
FORECASTING 



REQUIREMENTS OF THE PLANNERS 

14.1 Educational pj\inning is concerned to estab- 
lish certain targets for schools, enrolmentj teacher 
supply and other educational facilities over periods 
5, 10 or 20 years ahead. It does so in the light of the 
economic and manpower resources available to sup- 
ply these facilities; the political decisions as to 
desirable rates of growth (on the advice and guidance 
of the economic planners); and the probable course 

of the future demand for education. The processes 
involved are complex and Ministries of Education 
often set up an Educational Planning Unit for the 
purpose. ^ 

14.2 It falls upon the educational statistician to 
forecast the demand and supply of places in the 
educatinaal system, year by year during the period 
under plaii. From this demand can be Inferred the 
requisite demand for teachers, raising questions of 
their likely future supply; and also the cost, in fi- 
nancial terms, of meeting the demand for places. 
Although satisfactory analyses can only be provided 
by trained statisticians, the elements of the prob- 
lem can be simply indicated. 



FACTORS DETERMINING FUTURE DEMAND FOR 
EDUCATION 

14.3 The future demand for places is affected 
first by the natural increase in the population that 
manifests itself in the increasing number of children 
arriving at the age at which it is considered appro- 
priate for them to enter schools. This is the demo- 
graphic basis of forecasting. In this field the educa- 
tional statistician relies upon the population projec- 
tions of the demographic statistician. 

14.4 Future demand will also be affected by 
political decisions: 

(a) lowering the age for entry into primary education 
or making the entry compulsory increases the 
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demand for primary school places; 

(b) improving the efficiency of primary and secondary 
education in the way of better schools, better 
equipment, more qualified teachers, lower pupil/ 
teacher ratios, and so on, will increase the pro- 
portion of students passing through the different 
courses who are qualified to move to a higher 
level. This increases the demand for places at 
this higher level. 

(c) raising the school leaving age has adouhle effect^ 
If increases the demand for places by lengthening 
the duration of the course. It also increases the 
number of those qualified to proceed to higher 
courses; 

(d) future demand will also be affected by the extent 
to which financial assistance to students is 
available, since there will be a tendency for 
parents and pupils to plan for longer education 

in the knowledge that a greater supply of places 
at the higher level will be available. 

14.5 Domestic factors influencing the future de- 
mand are principally the education of the parents 
and the material resources of the family. The higher 
the level of education of parents the greater the 
tendency for them to keep their children longer at 
school. Any marked improvement in their financial 
standing has a similar effect. 

14.6 Social factors of importance are the employ' 
ment prospects for successful leavers at different 
levels of education and the attitude to marriage and 
careers on the part of women. 

14.7 In an expanding educational sytem there is 
finally an overall constraint on future demand set 
by the so-called "pool of ability " or the number of 
those with the ability to qualify at the various levels 
of education. It is in practice difficult to distinguish 
the effect of such innate ability from domestic, eco- 
nomic, or local circumstances of the persons con- 
cerned. Moreover, in developing countries, the re- 
serves of untapped ability are so considerable that 
this constraint ca n be disregarded. 

!• See note to this Chapter. 



14.8 Basically forecasting the demand for places 
consists in projecting forward recent trends in promo- 
tion and other rates and applying these to the demo- 
graphic" forecasts of the numbers entering the educa- 
tional system at the first level for each of the years 
concerned. The result is the estimated demand for 
places on the assumption that current trends will 
continue. The reliability of such forecasts will de- 
pend upon: 

(a) the extent to which current trends are adequately 
analysed; and 

(b) the extent to which the effect of other factors 
described in the preceding paragraphs is ade- 
quately estimated. 

The following paragraphs deal principally with the 
simple approach to (a). 

EXTRAPOLATION AND LINEAR DEVELOPMENT 

14.9 A simple method for determining current 
trends and projecting these trends into the future is 
the use of graphs as in the process of interpolation 
(paragraph 10.20 above). If the trend produced in 
the graph is extended into future years, estimates 
of future values can be read off against the vertical 
or horizontal scales. This process is sometimes 
called extrapolation* 

14.10 The estimate of the future trend rests 
upon the assumption of linear dvelopment, ^ Thus if 
the entry rates into primary education for successive 
years in the past are marked on a graph it is assumed 
that the points when joined will form a straight line; 
this extended into future years will give the project- 
ed estimate. Where in fact the recorded proportions 
do not lie very close to a straight line the line may 
still be drawn in free hand, ensuring that the distances 
between the line and the dots above the line are 

kept generally about the same as the distance be- 
tween the line and dots below. This technique is 
not suited to the situation where the proportion en- 
tering the level of education is approaching 100 per 
cent, since at that level it is difficult to make a 
sensible projection as to the timing and the amount 
of the next minute advance. In such a case there is 
the likelihood that the government is on the point 
of making entry compulsory so that projection is not 
necessary. Further, if an immediate and rapid expan- 
sion of school accommodation (or of teachers) is in 
prospect a forecast based solely on the .linear trend 
in past enrolment may not be realistic where, as of- 
ten happens in a developing country, this enrolment 
has been limited by lack of accommoaation (or 
teachers) as well as by unwillingness to enrol. In 
these circumstances a forecast based also on the 
proposed increase in the nuniber of school places 
(or teachers) may be more useful. These examples 
illustrate the importance of background information, 



and the need for experienced practitioners, when 
forecasting. Normally the period of the forecast is 
for five or ten years ahead. Over longer periods the 
forecasts can have a large margin of error and should 
therefore be presented in a suitably rounded and 
tentative form. 

ESTIMATING TRENDS FOR FORECASTING 
ENROLMENT: CRUDE PROMOTION RATES 

14.11 If the percentages in circles in the figures 
given in paragraph 13.2 above could be forecast for 
future years, the figures of enrolment for 1966 could 
be projected forward by applying the estimated rates 
to the enrolment in successive grades, for successive 
years. 

14.12 Three simple methods for providing estimates 
of these rates for this purpose are: 

(a) assuming the rates found by comparing the enrol- 
ment figures in successive grades during the 
last two years for which information is avail- 
able to be constant during the period for which 
forecasts are being made; 

(b) using, in a similar way, the promotion rates pro- 
vided by the lust coviplete cohort for which sta- 
tistics are available; 

(c) after computing the promotion rates for each of 
a number of recent years, projecting forward the 
trends so discovered /or each grade, 

14.13 The first method has the advantages that 
only the most recent information is used, and that 
good statistics for two years only are required, a 
consideration which may be of weight when past 
statistics are of a dubious character and their qua- 
lity has only recently been improved. The results 
shown by this method in the illustrative Table 2 are 
as follows with estimated entry in brackets. 

14.14 The disadvantages of this method are first, 
that the rates refer to the experience of different 
cohorts, the promotion rate from G;ade E to Grade II 
in the example reflecting the experience of those 
who entered in 1966, the rate from Grade II to Grade 
III reflecting the experience of those who entered 

in 1965 and so on backwards through the years. Sec- 
ondly, there is the assumption, which is also shared 
by the second method, that promotion rates will not 
improve during the period under forecast. Where en- 
rolment is fairly stable, for example, where primary 
education is compulsory, it is unlikely that the co- 
horts will vary much in composition or the promotion 
rates vary considerably in the short run. But in the 
rapidly developing societies and where the educa- 
tional system is expanding at a high rate, the age 
composition, for example, of succeeding cohorts may 
vary considerably and one cohort's' experience may 
not be precisely substituted for that of another. 

1. See textbooks for explanations and methods.. 
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14.15 The second method attempts greater consis- 
tency by drawing upon the promotion rates of a sin- 
gle cohort, to give the following results in the exam- 
ple in Table 3. 

14.16 The disadvantages of this method are first, 
that it draws upon statistical data that are up to five 
years old and, secondly, that it does not allow for 
any possible improvement in promotion rates, both 
important weaknesses in the method when applied to 
a rapidly expanding educational system. 

14.17 The third method seeks to remedy these 
weaknesses. Where reliable statistics are available, 
making possible the calculation of promotion rates 
for at least three years - but preferably for at least 
five years - the rates for each grade, so calculated, 
can be plotted on a graph and, by means of a straight 
line projection, the estimated values of these rates 
found for the ensuing five years. The results given 
by this method are shown in the example in Table 4. 

14.18 It is interesting to compare the total enrol- 
ment forecast in each case for 1971. Care has to be 
exercised in making forecasts of the third kind, par- 
ticularly where the recorded promotion rates are high 
since the closer the promotion rates are to 100 per 
cent the less a straight line describes the trend. 
Thus a straight line projection of the three rates 94 
per cent, 95 per cent, 96 per cent would show rates 
above 100 per cent in four years' and five years' 
time and this is absurd. It is probably wise to stabi- 
lize the trend at 95 per cent, or at the last recorded 
level above 90, whichever is the higher. 



FORECASTING ENROLMENT: DROP-OUT AND 
REPEATING 

14.19 The more useful analysis of promotion is 
through drop-out and repeating (see paragraph 13.3 
above). More precise forecasts of enrolment can also 
be made by giving separate treatment to them. In 
developing couiLries, repeating is expected to dimi- 
nish in the future. Drop-out will also diminish, but 

it cannot be assumed that they will both decline at 
the same rate. It is therefore important f.o adjust the 
forecast separately for each. From the Tend shown 
in drop-out and repeater rates, obtained by one of 
the three methods discussed above, it is possible to 
forecast the numbers of di^op-outs and repeaters in 
the future. j 

14.20 The number promoted from Grade I in year 0 
to prade II in year 1 is the enrolment in grade I less 
drop-out and repeating, assuming that national esti- 
mates are being made (so that transfer's cancel out 
except for those entering or leaving the country) 
and that mortality is neglected, i.e. 

o o 1 o 



But enrolment in Grade II in year 1 is composed of 
both those promoted (S^) and those repeating (Rj). 
The forecasting model is thus 




etc. 



where E is the number entering in the year con- 
cerned (see paragraphs 14.22 and following below). 

14.21 The number promoted is found by applying 
to enrolment (N) the estimated promotion rate (s): 



o o o 



to this rr*U3t be added the number repeating obtained 
by applying to the approprirae enrolment the estimated 
repeater rate (r): 



r>2 2^,2 
R = r N 
1 1 



to give 



2 



1 ,,1 2 ,.2 
s N + r N 
o o 1 o 



The refined promotion arid repeater rates could be 
used (paragraph 13.10 above). The rates would then 
be expressed on the basis of those available for pro- 
motion (N^ - D ), using the drop-out rate (d) expres- 
ed as a proportion of unity, for the purpose: 



so that 



N -D = N (1- Do)= (1-d )N 

0 0 0 O 0 

N 

o 

= s\l-d ) N^ 

o O O O 



2 2 2 " 2 

11 0 o 



FORECASTING ENTRY RATES 

14.22 The problem is different for first-level, 
seconf- level and third-level education. 



PRIMARY ENTRY RATE 

14.23 There is clearly no problem where all the 
entrants are of a compulsory school age. The entry 
will then be equal to the numbers at that age fore- 
cast by the demographer. If entry is usual at a single 
age, but not compulsory, the trend of the proportion 
enrolled at that age can be discovered and applied 
to the future estimates of the demographer. Where 
there is also an age span in Grade 1, there is a 
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difficulty which could be met as follows : 

(a) a crude projection can be derived from the trend 
shown by the annual increases in M^; 

(b) where there is information to calculate age spe- 
cific enrolment rates, and also future estimates 
of age composition of the population, the age 
specific rates can be applied to the f'iture P and 
the results aggregated on the assumption chat 
the age span will remain constant; 

(c) examination of the trend in the age composition 
of (the percentage composition) in recent 
years would make it possible to project a more 
precise age composition of future grades to 
which to apply the age specific enrolment rates. 

In both (b) and (c) it is possible to use the short 
method decribed above (paragraph 12.11). 

14.24 In all these calculations regard should be 
paid to political decisions that may be imminent. 
One useful exercise in projection is to estimate 
the demand for places that would result from the in- 
troduction of compulsory attendance at a particular 
age. It should be noted that until the compulsory 
cohort reaches the final grade, it will still be neces- 
sary to predict the enrolment of those in the higher 
grades. Further, the assumptions about repeating 
and drop-out must be clearly stated and the calcula- 
tions based upon them. 

SECOND AND THIRD LEVEL ENTRY RATES 

14.25 This is a matter of estimating the propor- 
tion that enrolment in grade 1 at the second or entry 
at the third level bears to the number of successful 
leavers from the primary or secondary schools. Where 
an examination is also required, a graduation rate 

is necessary. Quite simply this can be reckoned as 
the proportion of successful examination candidates 
to total enrolment in the final grade. Nevertheless, 
as a rule, and where the information is availahle, it 
is best to project separately each component in the 
situation: the appropriate age in the population :hat 
could qualify for second ''^vel or third level entry; 
their enrolment rates in ti e final grade of primary 
education; the rate of those who sit the examination; 
and the rate of those who succeed. These different 
components could well be changing at different rates. 

14.26 At this point* and at higher pointr. in the 
educational system, it must be kept in mird that the 
entry rate in the past may have been restricted by 
limited supply of school or university places or 
teachers, and that an increase in the supply of these 
must be taken into account if the forecast is to be 
realistic* 

THE DEMAND FOR PLACES 

14.27 To derive the demand for places in prirnary 
and secondary schools requires simply the aggregat- 



ing of the estimated enrolment for all the grades. 
This is possible since the courses are of known 
length and are organized in grades. At the third levely 
for estimating the number of places needed for a 
given series of entrants it is necessary to find a 
means of estimating the average length of study, a 
problem complicated by the fact that there are stu- 
dents who drop out of a course and others who spend 
more than the normal time completing it; mc/eover, 
some students take more than one course, for example, 
by proceeding to post-graduate study. Finally, ii 
most institutions there are courses of varying 
lengths. 

14.28 Once the present avf^ \ length of study 
is known, this can first be pr' :ed as a constant. 
In countries where wastage . .;h and courses 
long, the number of places at any one time then 
equals 

100 per cent of this year's entrants 
plus last year's entrants reduced by x per cent 
plus the number of those entering the year before 
reduced by y per cent, etc. 
Where wastage is low and the courses normally short 
very similar results to those obtained by this meth- 
od are gir-en by calculating the average length of 
study in the following manner: 

If in 1966 there were 125,000 places and if there 
were 50,000 entrants in 1964, 55,000 in 1965 and 
60,000 in 1966. The total number of places reduced 
by as many complete annual groups of entries as is 
possible, that is 125,000 less 60,000 less 55,000 
gives a residual of 10,000. The average duration 
of study is thus the number of complete entries plus 
the remaining fraction, 

^ ^ 10,000 _ ^ ^ 
^"*'50;;000 ' 2.2 years 

FORECASTING TEACHER SUPPLY 

l4o29 The supply of teachers, cay, in 1970 will 
be determined by the current stock in 1965 increased 
by the annual additions for each of the succeeding 
five years and diminishe'l by the wastage that occurs 
in each of these five years. The gross annual addi- 
tions consist of : 

(a) the output of teacher trainiiig colleges; 

(b) the proportion of the output of the universities 
who take on teaching; 

(c) those turning to teaching as their second or sub- 
sequent job; 

(d) those returning to teaching, particularly married 
women. 

The annual wastage results from: 

(a) death; 

(b) rerirement; 

(c) resignations and transfers to other employment. 
14.30 Because the effect of different causes of 
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wastage varies according to age and sex, it is neces- 
sary to take into account the existing sex and age 
composition of the stock of teachers and, if feasible, 
to make some estimated adjustments for any marked 
changes that may be expected to take place in the 
age and sex composition of new entries during the 
succeeding five years: if it is known, for example, 
that the age of those graduating is likely to be falling; 
or if there are reasons why a large number of married 
women are likely to be withdrawing from teaching or 
re-entering teaching, 

14.31 Although the current stock figures should 
be analysed on the basis of sex and individual years 
of age to show qualification, previous employment, 
and the major causes of wastage or loss i-: the past, 
for forecasting purposes it is possible to simplify 
by dealing with certai age groups: ages 21 to 30; 
31 to 45; 46 to 50; 51 to 55; 56 to 60; 61 to 65; and 



65* The smaller age groups are suggested at those 
ages where specific wastage rates may be more 
important. 

14»32 The -^ntry from teacher training colleges 
is the forecast output of successful leavers from 
these colleges and that from the universities the 
forecast of graduates reduced by the proportion shown 
as a trend in recent years of graduates who enter the 
teaching profession. Estimates of other entrants will 
be obtained from the trend shown in the employing 
bodies' returns. These are gross totals of entry for 
each age group and will need to be reduced by the 
proportion of loss shown by the trend during recent 
years due to the various causes noted above. By 
aggregating the results for each year in each age 
group the stock of teachers by sex and age group 
for 1970 will be obtained. 



NOTE TO CHAPTER 14: FURTHER PROBLEMS OF EDUCATIONAL PLANNING 



1. Simple projections of the demand for places, 
given certain conditions or targets, require princi- 
pally the careful application of a set of rates based 
upon satisfactory basic information. Manpower hud' 
geting c investment planning (see paragraphs 2.11 
and 2.12 above) draw to a considerable extent upon 
these rates, the required techniques, with the ex-- 
ceptions noted below, consisting largely in the man- 
ner of manipulating these simple rates in order to 
document the total flow from entry at* the? first level 
to the final. educational output at all levels. Thus 
the ideas behind manpower budgeting have been 
formalized in econometric models, relating for ex- 
ample* manpower supply factors to the country's 
volume of production. 

2. To this extent all planning rests basically 
upon the routine work of the educational statistician. 
At the same time, there are also intricate problems 
of statistics and of methodology yet to be solved 
before this wider planning can be successfully 
achieved. For this reason, the work calls for spe- 
cialized skill and further research in th** field of edu- 
cational statistics (as well as in the field of demo- 
graphy, labour statistics and national accounting) 
usually beyond the capacity of the educational 5"^* 
tistician in developing countries and experts are 
called in to assist and Planning Units set up in the 
Ministry of Education. They do not nevertheless 
replace or even absorb the work of the educational 
statistician; they are supplementary to it, since the 
basic work of the educational statistician is more 
than ever necessary. 

3. There are a number of topics in planning 
where these special skills and further research are 



required. They can be illustrated by. three of impor- 
tance: 

(a) labour coefficients 

(b^ the economics of education 

(c . individualized data. 

4. Labour coefficients expressing economic skills 
in terms of the education required to produce them, 
are crucial to all manpower planning. By " labour 
coefficient" is meant the number of skilled persons 
of different types needed for each £l of output in the 
particular sector. Once such calculations are made, 
it is necessary to translate these into educational 
policy and this requires forecasting the amounts 

and types of education required to produce the num- 
ber of skilled persons. But can it be assumed that 
persons at different levels of educational attain- 
ment will continue to choose in the future the same 
kind of occupations as in the pastPClearly not. On the 
other hand, information on the intentions of leavers 
(see paragraph 8.8 above) can only give a crude in- 
dication. In particular, the estimates of the supply 
of skilled office and manual workers are likely to be 
far less precise than those of professionally or tech- 
nically qualified persons, if only because persons 
with primary education and on-the-job traiaing provide 
substitutes for those having a secondary education. 

5. The economics of education is a subject cover* 
ing many complex topics. There is the initial problem 
of obtaining the necessary statistics, on financial 
resources and expenditure and some of the difficulties 
in using them have been noted above (paragraphs 8.18 



1. See the example in Tinbergen and Bos: A Planning Model for 
the Educational Requirements of Economic Growth. 
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and following): Little has as yet been formulated 
about such general matters as the impact of education 
as such upon productivity (as distinct from the output 
of particular skills) and the evaluation of quantity 
of education as compared witn its quality^ are 
further problems. 

6. Individualized data are required if the relation- 
ship between pupil and teacher backgrounds and their 
educational histories are to be examined. This infor- 
mation is necessary for the more complex models of 
investment planning. The I.D.3. (paragraph 7.2 



above) is considered to be the ultimate need, work- 
ing with annual inquiries and less frequent sample 
inquiries. As an interim measure, much can be done 
for example if information could be collected by 
those enrolling pupils at different levels and at 
examinations, if the pupils are asked where they 
spent the previous school year and other background 
information. Since the necessary questionnaire 
would be complex, most developing countries may 
still find themselves with insufficient resources, at 
this stage, to meet even this requirement. 
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Chapter 15 

PUBLISHING: INTERNATIONAL DIGEST 
OF STATISTICS 



INTERNATIONAL COMPARISONS 

15-1 When presenting educational statistics for 
use outside Government, as part of the necessary 
documentation of the Government 'i activities, the 
statistician is concerned to provide 'nformation in 
sufficient detail for the various uses to which it will 
be put, and in a sufficiently useful form' In the latter 
regard, one of the chief uses will be that of compar- 
ing the educational systems of different countries. 

15-2 This latter use is not confined to the private 
research worker or to such international bodies as 
■ Unesco. One approach to the many problems in edu- 
cational planning (for example, that of labour coef- 
ficient: see paragraf^ 4 of the Note to Chapter 14) 
is to attempt to find relationships between certain 
factors by examining the experience of other similar 
countries, or even of the more developed countries, 
despite the fact that such comparisons are fraught . 
with technical difficulties particularly of interpre- 
tation. 

15-3 In any event, comparability in the statistical 
evaluation of education is necessary where beginnings 
are being made towards regional discussions and, 
possibly, regional planning of education, as for 
example in the Outline of a Plan for African Edu- 
cational Development that arose from a Conference 
in Addis Ababa in May 1961. 

15-4 For these purposes, Unesco, arranges for a 
set of International Recommendations^ aiming to 
standardize the amount and form of educational sta- 
. tistics published by governments ar.d, through a 
system of annual questlonnair^.-s, regularly collects 
basic materials in an agreed fcrm. An incidental but 
highly important effect of these activities is the 
effort involved in checking national definitions and 
coverage. This may reveal where the gaps and ambi- 
guities exist and even if an International Recom- 
mendation may not be wholly applicable to the country 
concerned, its consideration leads to clearer thinking 
about the national statistics. A useful introduction 
to many of the problems of measuring education that 
are raised in earlier chapters is thus provided by the 
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International Recommendations ; nevertheless, since 
the aim of the International Recommendations is to 
reflect and not mould national practice, the task 
of the educational statistician is to keep in mind 
the national needs first and foremost^ . 

COMPARABILITY PROBLEMS: GENERAL 

15-5 In. developed as in undeveloped countries 
international comparisons in educational statistics 
are more difficult to achieve than in many other 
fields. This is due to the fact that educational 
systems possess strong national peculiarities aris- 
ing out of the history and the policies of the countries 
concerned. In the result, even the simplest forms of 
comparisons throw up difficult technical problems^. 

15.6 Background information is thus essential 
whenever educational statistics are published and 
their use for international comparisons is envisaged. 
Structural differences are so important that the basic 
features of the national system should be made clear 
on all appropriate occasions. A helpful way of doing 
this is the presentation of an organigram. An example 
of such organigrams is shown opposite. Diagram XI. 
Where there is a wide age spread in the classes, the 
organigram should be based either on the average 
age in each grade or the structure which Government 
has laid down as its objective. The former is prob- 
ably more useful. In either case, the basis of the 
diagram should be clearly noted. 

15<7 Comparability problems are aggravated 
further in developing countries by the special condi- 
tions obtaining in these areas described in Chapter 
4 above. In particular there is a lack of qualified 
statisticians with the opportunity to consider these 
problems and make the necessary operational deci- 
sions. These decisions are required because of the 

1. Set out in the Unesco Manual of Educational Statistics. 

2. The present Recommendations were adopted in 1958 and 
are currently being re-considered in the light of subse- 
quent experience. 

3. See A.H. Halsey (Ed.) Ability and Educational Oppor- 
tunity. Chapter .7. OECD December 1961. 
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uneven and rapidly changing character of the edu- 
cational system. This results in make-shift arrange- 
ments which are not easy to classify and fundamen- 
tal changes, often from one year to another as when, 
for example, junior secondary may be re-named senior 
primary. 

15.8 Simple international comparisons are 
attempted on the basis of 

(a) the numbers enrolled at different levels ; by 
subject at the third level ; 

(b) enrolment ratios ; 

(c) educational finance ; and 

(d) teacher supply. 

COMPARISONS OF ENROLMENT 

15-9 The main problem lies in t\\e^ definition of 
second level. In the International Recommendations, 
second level instruction is that lying between basic 
instruction and the successful completion of a course 
that qualifies, as a minimum, for entry into third 
level education. Usually third level institutions can 
be defined in practice to be those where the courses 
aim at professional or degree examinations, and the 
number enrolled is known. Decision will have to be 
made nevertheless on marginal cases, for example, 
the teacher-training courses, as in Africa, that may 
run parallel to secondary courses but extend beyond 
them. A standard definition of second level as dis- 
tinct from first level is more complex because of the 
variation in country practice in the age at which 
" second" level commences: some preferring for 
example to have a considerable amount of education 
beyond the basic instructions carried out in " primary " 
schools. 

15.10 If the description of the course (" primary" 
or " teacher training ") can be misleading in this 
wayi, some prior analysis of the enrolment statistics 
is necessary in order to isolate the relevant compo- 
nents: the "basic" component in primary (for example 
the first four or five years of primary education) and 
the "second level " component in teacher training. 

COMPARISON OF ENROLMENT RATIOS 

15-11 Although the comparison of enrolment ratios 
is best seen by using age specific enrolment ratios, 
either as such or depicted in an educational pyramid 
(see paragraph 12.4 above), a simpler summary is 
also required to make such statements as that x per 
cent of the population of one country are receiving 
education compared with y per cent in another country. 
A single gross enrolment ratio for all levels is never- 
theless unsatisfactory (paragraph 12.2 above), and 
the attempt to find suitable ratios by level, through 
the use of a standard population to which to relate 
enrolments, has not been wholly successful. 



15.12 The first approach to this problem of a 
standard school age population was to relate all 
primary enrolment as defined by the country con- 
cerned, to the age group 5 to 14 in the general popu- 
lation and all secondary enrolment to the age group 
15 to 19* The comparisons based on these popula- 
tions are clearly very crude and, for example, the 
primary school enrolment in Africa, which normally 
begins at 6 years of age, would be underestimated 
as a result. A more realistic approach is to use an 
adjusted formula: the ratios are adjusted by the pro- 
portion that the duration of the primary course in the 
country concerned bears to the standard school age 
population of 5 to 14. Thus the enrolment of a 7^year 
primary course would be compared not with the popu- 
lation age 5 to 14 but with 7/10 of that population. 
This is still not fully satisfactory in developing 
countries. In most, the absence of detailed demo- 
graphic information makes it necessary to use rough 
estimates of the numbers in particular age groups. 
Further, pupils up to as high an age as 19 may be 
found in primary schools so that the age range of 
the pupils enrolled may be substantially wider than 
the population used in the adjusted formula^. Possible 
ways of dealing with the age span problem have been 
described above (paragraphs 12.6 and following), but 
there is still the fundamental difficulty that the com- 
parisons relate to populations of different sizes, as 
these are determined by different national definitions 
of what is primary (compare paragraph 15.10 above). 

COMPARISONS OF EDUCATIONAL FINANCE . 

15.13 Until satisfactory financial statistics are 
available and methods of analysis have been developed 
(paragraphs 8.18 and following above), compariso-is 

of the cost of education will continue to be very . • 
limited. For the moment these are mainly limited to 
the comparison of public expenditure on formal edu- 
cation. This in aggregate may be expressed as a. 
broad percentage of all public expenditure (a compar- 
ison that may have initially to be limited further to 
the percentage in the national budget of central gov- 
ernment expenditure on education), and an estimate 
may be hazarded of the relative magnitude of public 
and private expenditure. National expenditure on 
formal education also lends itself to detailed com- 
parison by level and purpose. 

COMPARISONS OF TEACHER SUPPLY 

15.14 The number of teachers may in some ways 
be a better overall Indicator of a nation's educational ■ 



h The lack of standardized definitions hampered the 
assessment of regional targets in the Addis Ababa 
African Plan of 1961. 

2. Moreoveri the national ratio may not reflect consider- 
able regional variations. 
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effort rhan either the number of pupils or the amount 
of expenditure on education ; the effort is measured 
not in money but in numbers of highly qualified man- 
power devoted to this purpose. It is important for this 
purpose and others that the quality of the teachers 
be measured. National practices regarding teacher 
qualifications are so diverse that this presents a 
problem of special difficulty which has yet to be 
adequately resolved. 

COMPLETING INTERNATIONAL QUESTIONNAIRES 

15.15 With a systematic and progressive set of 
statistical records, a realistic work programme which 
provides for this operation, and an appropriate sense 
of discretion, these questionnaires should not present 
difficulty if certain rules are also observed. 

15.16 First. The questionnaires should not he 
farmed out to other departments but should be com- 
pleted by the educational statistician. The infor- 
mation required should be available, to the extent 
that this is possible in the country concerned, in 
the Statistical Unit or easily on tap from other 
departments. Further, the decision as to what to 
include and not to include should lie with the sta- 
tistician, since he knows best the purpose of the 
questionnaire. 

15.17 Second. // is better to return the question- 
naire promptly with limited information than to hold 
it up awaiting final details. If the information is not 
readily available, it should be stated in the reply. 
Where discretion is used in deciding how, if at all, 
to supply the material required, the decision should 
be that of the educational statistician himself and 
not a clerk. 

15. 18 Third. As much descriptive material as 
possible should be included in the questionnaire 
or in a covering note, explaining any special fea- 
tures of ::he institutions dealt with, or the coverage 
of such terms as " primary " secondary", having 
in view the purposes of the questionnaire, No doubt 
shoulJ remain in the reader's mind as to the defini- 
tions and coverage of the statistics presented. 

A STATISTICAL DIGEST 

15.19 The statistical unit of the Ministry of Edu- 
cation should be responsible for handling all educa- 
tional statistics and thus rs*?sponsible for publishing 
these statistics. Selected tables might appear, suit- 
ably edited, in the Statistical Digest of the Central 
Statistical Office of Government and this is ro be 
expected as normal practice ; but the chief document 
is the department's own Educational Digest of Sta- 
tistics, which may or may not appear as part of an 
annual report of the department itself. The purpose 
of this publication is: 
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(a) to provide a full account of the activities of the 
Ministry of Education and allied bodies for refer- 
ence within the Ministry of Education itself and 
other government departments interested in edu- 
cational policy, and by the public at large ; 

(b) to supplement the information provided direct to 
international agencies for use in international 
comparisons ; 

(c) to provide information for research workers in 
this increasingly important field. - 

GENERAL RULES 

15.20 The following general rules are' suggested 
as guidelines: 

(a) ample funds and time should be allowed, particu- 
larly in lauching the first issue or in undertaking 
a radical review of existing publications. Timing 
is important. The publication date should not be 
so optimistically assessed that adequate care 
cannot be given to final preparations. Further, 
the publication date should be at a fixed point 
each year. Irregularity in publication dates means 
that the publication loses in respect and useful- 
ness ; it is best to publish a little regularly than 
a larger quantity, irregularly, that is scrappily 
presented ; 

(b) it will help if the tables to be published are 
geared into the records maintained by the sta- 
tistical unit for its own purposes (see paragraph 
9.8 and following above); 

(c) a short description of the educational system 
and an organigram of the structure (paragraph 
15.6 above) should always preface the publication 

(d) the relationship between rhe definitions and 
categories used in the publication, and those 
recommended for international comparisons, 
siiould be carefully described. Where possible 
tables should be set out in the form of the inter- 
national recommendations ; this would increase 
the value of such a digest considerably; 

(e) the comments regarding tabulation (see para- 
graph 9.10 above) should be applied with parti- 
cular rigour in such publications to ensure that 
the tables are easy to read and are self-suffi- 
cient. A document in roneoed form may be una- 
voidable in early days, and has its use as a 
pilot publication, but consideration should be 
given to producing a printed document at the 
earliest possible moment because of the-'greater 
durability and ease of reference of statistics in 
this form ; 

( f ) the aim should be to include as long a time 
series of statistics as possible since the tienJ 
in education is as important as the ^tock posi- 
tion at any particular date. 



COVERAGE OF A STATISTICAL DIGEST 



Full 'time pupils 



15.21 The following items are suggested as a 
basic check list. Not all the information will be pro- 
vided by the educational statistician but the compre- 
hensive information within one sec of covers is desir* 
able. There is a great deal of additional information 
which could be of interest to readers of different 
types, for example, details of ancillary services in 
the Schools, a number of derived statistics evaluat- 
ing the educational system and more detailed flow 
statistics. If the information is available and the 
resources are such that extra tables can be added, 

a suitable selection would increase the value of the 
publication. Priority should nevertheless be given 
to the main basic tables ; and to publishing these 
in sufficient regional detail. 

15.22 The digest could be helpfully introduced by 
a number of summary tables of the kind, for example, 
showing total enrolment by type of school and level 
of education, with a percentage distribution, and 
similar tables for teachers. The main tables will 
then follow: 



L PRIMARY AND SECONDARY EDUCATION 
Schools 

1. At each level by type: number of schools, of pupils 
by sex, of teachers full-time and part-time, of 

pupils per full-time teacher or equivalent; average 
size of class, and (where appropriate) number of 
boarders. 

2. Similarly for each region. ' 

3. Size of classes by type of school at each level 
of education. 

4. Special schools: number of schools in each 
category and number of pupils by sex and number of 
teachers. 

5* School buildings: number by type at each level 
including those approved, completed during the year, 
and in progress, by number, of classrooms and pupils. 
Value of buildings approved, completed during the 
year 'and in progress. 



6. Projection of population age O-3O by sex and 
individual years of age, 5> 10, 15 and 20 years ahead. 

7. Number of pupils by age and grade according 
to sex enrolled in schools of different types at each 
level of education. 

8. Similarly for each region, with repeater rate 
and drop-out rate for each grade and, where possible 
absentee rate. 

9. Leavers in final grade by age and sex : exami- 
nation candidates successes in each type of school. 

Teachers 

10. Number by type of school at each level of 
education, showing qualification and, at second 
level, main subjects taught. 

11. Number at each level of education showing 
those continuing in employment, new entrants and 
departures, and average salaries. 

II. FURTHER EDUCATION 

12. Number of full-time and part-time students in 
each type of school by age and sex ; number of full- 
time and part-tiiiie teachers by qualification. 

III. HIGHER EDUCATION 

13« Number of full-time students in, and graduates 
(distinguishing. between first degree and subsequent 
examinations) from university and equivalent insti- 
tutions, by age, sex, subject and specialization. 

IV. FINANCE 

14. Expenditure on education according to source, 
distinguishing between level of education and type 
of school. 

15. Recurring and capital expenditure by purpose 
over period of years. 
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Chapter 16 

ORGANIZATION OF A STATISTICAL UNIT 



THE CENTRAL STATISTICAL 

OFFICE AND EDUCATIONAL STATISTICS 

16.1 An adequate system of government statistics 
in developing countries requires a Central Statisti- 
cal Office (under whatever name) where the qualified 
statistical skills available to that country are mainly 
located. While such skills contine to be in acute 
short supply, it is preferable that the qualified sta- 
tisticians working in government should be under 

the management of this office. The type of manage- 
ment will vary from one country to another. The 
central office may be organized as a single unit 
serving all the departments directly, or as a head- 
quarters unit with statisticians outposted to the 
' nrious departments, and thus in daily touch with 
cheir problems. Or its control may take the form of 
ensuring that all statisticians in government service 
form a pool from which, after consultation with the 
central office, departments will appoint for their own 
purpose. 

16.2 The question arises whether a separate sta- 
tistical unit is required in the Ministry of Education 
for educational statistics. It is evident that to attempt 
to set up a large, self-sufficient, statistical unit 
within the Ministry, parallel and possibly in compe* 
tition with the Central Statistical Office, could be 

a waste of resources and might even entail delay 
before educational statistics are put on a sound. basis. 
There would be, in fact, advantages in full responsi- 
bility for educational statistics being taken over by 
the Central Statistical Office. 

16.3 Thes/? advantages are many. The Central 
Statistical Office is already in existence and it may 
be easier to expand this organization marginally 
than to set up an entirely new organization else- 
where. The Central Statistical Office may even have 
the necessary regional contacts and field staff* 
Already producing a wide range of statistics,, this 
office is in a good position .^o understand the problems 
of educational statistics, and it. could bring to bear 
upon these problems a wider range of specialists, in 



collecting, computing and calculating, and also in 
publishing. The office would, as part of its general 
work programme, be in a position to absorb the 
irregular pattern of work load inherent in educa- 
tional statistics and would be well placed to co- 
ordinate the educational statistics produced by dif- 
ferent sourcesjto bring together not only the statis- 
tics produced by the Ministry of Education's activ- 
ities but also those of the local authorities, the 
universities and other private bodies. There will 
inevitably be trouble about timing, both of dates of 
reference and of dates when the statistics become 
available, and the central office with its legal ordi- 
nances may be able to ensure consistency in these 
matters. With its larger staff it can more easily 
Organize training facilities, and provide the time 
and transport for maintaining personal contact with 
localities. 

16.4 Further, the central office, by its control 
over a central machine installation for handling 
government statistics generally, could also provide 
aechanical sorting for educational statistical data 
'^s part of its general work programme. It may well 
have, in addition, its own printing facilities. Finally, 
che office, having its own separate budget, can'bring 
pressure to bear at a high level for ensuring adequate 
financial resources for a statistical work. 

16.5 There are nevertheless clear disadvantages 
of such an arrangement. They arise principally from 
\:he possible inflexibility of the programme of the J 
Central Statistical Office and the defects of "remote 
control" over educational statistics. The Central 
Statistical Office will be committed to producing 
routine statistics on a large scale and needs to 
work to a strict time-table, which it. may be difficult 
to adjust to any special needs. Moreover, under pres- 
sure of other work, educational statistics may not 
receive sufficient attention. With a statistical unit 
located in the Ministry of Education, educational 
statistics would have the first priority. Finally, the 
intimate knowledge of the educational system essen- 
tial to the production of good statistics, may easily 
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be lacking in the central office. For this office to 
be in charge of educational statistics can be con- 
sidered if at all as an interim measure until the 
introduction of the Education Ministry's own unit. 

APPOINTMENT OF AN EDUCATIONAL STATISTICIAN 

16.6 Thus even where the Central Statistical 
Office ma" undertake the major work of processing 
the infor: .ation it is necessary for there to be a 
statistical unit in the Ministry of Education itself, 
to ensure proper priority for educational statistics 
and to be responsible within the Ministry for sta- 
tistical analysis and briefing the Ministry's planners. 
It would maintain contact with the Central Statis- 
tical Office for these purposes and, within the Min- 
istry of Education, with the headquarters adminis- 
trative staff and local officers, and with those 
responsible for planning. Ultimately the unit would 

in most cases, take over responsibility for all 
editing (includirig card punching) even where the 
actual processing may be undertaken by a central 
machine installation, since the unit would be in the 
best position to edit and code the material. Close 
relations will nevertheless be necessary with the 
Central Statistical Office both for this purpose and 
in order to draw, where necessary, upon this office's 
survey organization and specialist technical skills. 
(See paragraphs 5.8 and 8.22 above for examples). 

16.7 The existence of planning officers, and 
possibly a planning unit, within the Ministry of 
Education itself is recogPized as necessary to meet 
the modern problems set by educational policy and 

a close link between the provision of statistics 
and the planning programmer will also be necessary 
if both planning and the arrangements for collecting 
statistics are to be realistic- A direct link of this 
kind between the plvmiug unit and the Central Sta- 
tistical Office woulJ be too tenuous to be satisfac- 
tory and the function f«Ms to the Ministry's statis- 
tical unit- To ensure adequate weight in policy- 
making and skill in analysis (or in calling upon 
the skills of the Central Statistical Office) this unit 



should be headed by a qualified statistician and 
the appointment of such a person is the essential 
first step in building up a satisfactory statistical 
service in the field of education. Where it is not 
possible to recruit an academically qualified stat- 
istician for the post, urgent consideration should 
be given to sending a senior executive officer from 
and possessing wide experience of the v/ork of the 
Ministry for training. The shortage of such officers 
at this level, as well as at the professional level, 
raises the question whether this officer should not 
be one of the members of the planning unit, and 
fulfil two functions. Planning officers nevertheless 
should normally not be responsible for educational 
statistics ; these statistics will be required even- 
tually to check on the adequacies of particular plans 
and are best provided from an independent source ; 
moreover, the statistical programme should not he 
solely determined by the requirements of the planners. 
Nevertheless, if there is a planning committee or 
board within the Ministry, served by a planning 
secretariat, i: is important that the educational stat- 
istician, controlling an independent statistical unit, 
should be one of its members. 

THE WORK OF THE EDUCATIONAL STATISTICIAN: 

16.8 The educational statistician must be both 
statistically qualified and familiar with the work of 
the educational system, centrally and locally. In 
addition, he must have the administrative ability 
required to programme the work of a statistical unit. 
These qualities are essential: the first to ensure an 
adequate standard of presentation and analysis; the 
second to provide a realistic approach to the problems 
of educational statistics ;-and the third to minimize 
delay and the possibility of error in the detailed work 
of processing and presentation. 

16.9 His central position and diverse functions 

are illustrated in the following diagram XII, showing the 
flow of educational statistics and other information 
to the educational statistician and the flow from him 
into its various uses: 



Diagram XII. THE EDUCATIONAL STATISTICIAN AND THE FLOW OF STATISTICS 
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It will be seen that there are two major functions: 

(a) data collection and processing ; for the purpose 

(b) analysis and planning. 

The first involves organizing a section for data 
collecting and processing ; the second, of applying 
techniques, and of obtaining additional information 
and assistance from other departments in government. 
This suggests a basic twofold organization of the 
statistical unit, each with different requirements of 
skills, staff and equipment and each possibly with 
its separate head reporting to the educational stat- 
istician. In the early days of development these may 
be no more than Statistical Assistants, that is, 
having middle-level qualifications (see paragraph 
16.22 below). 

COLLECTING AND PROCESSING DATA 

16.10 The fact that much of the basic material 
is collected by the annual questionnaire at one date 
in the year, and that the results need to be imme- 
diately processed for use, dominates the arrange- 
ments. The work involved in processing the infor- 
mation contained in the annual questionnaire should 
not be spread out throughout the subsequent twelve 
months since the results would not then be available 
until as much as eighteen months after the date to 
which they refer. For these statistics to have their 
maximum value the processing should be comoleted 
within a few months of the date of collecting and 
subsequent publication in a printed form will take 
a further two to three months. There are thus two 
major problems of management: that of the peak 
workload period : and that of suitable activities (or 
the rest of the year. So far as the peak period is 
concerned it is a question first of minimizing delay 
and secondly of staffing. The two problems are 
interrelated. 



DISTRIBUTING AND CHECKING THE 
ANNUAL RETURN 

16. 11 The printing and dispatch of the forms 
must be planned sufficiently well ahead to ensure 
that copies are received by the informants two 
weeks before the date to which the information 
refers, with full allowance for possible delays in 
distribution ; information on possible delays should 
be obtained by spot checks on the distribution 
procedure each year, and by subsequent reports 
from those responsible for distribution. The respon- 
sibility of the educational statistician does not 
finish at the moment the forms are dispatched. 

16.12 The forms should be returned within two 
or three weeks of the date to which the statistics 
refer. Within a further week, inquiries should imme- 
diately be put in hand where a return has not been 



received. At this stage every effort should be made 
to ensure a complete return and a clerk full-time on 
this work, under clo^'e supervision, maybe neces- 
sary. This waiting period must be strictly limited. 
It is unlikely that the more substantial sources of 
information will fail to make a return and it is pre- 
ferable to continue with the processing rather than 
await the eventual arrival of marginal information. 
The gaps must, nevertheless, be carefully noted 
both for purposes of presentation and for further 
inquiry if necessary after the peak period. Should a 
marginal return be received during the process, it is 
normally better to include the information as an 
amendment when the following year's statistics are 
presented rather than delay current processing. 

16.13 General rules for editing and checking have 
been indicated above in paragraph 9.3 and following 
paragraphs. 

A U'QRK PROGRAMME 

16.14 Subject to the possible use of casual labour 
at the time of the peak work load, which will occur 
in the middle of the academic year, the educational 
statistician, with his two assistants, and supporting 
clerical staff, would have continuous work during 
the year, geared to the two sections, which would 
necessarily work in close collaboration. Diagram 
XIII illustrates the type of work schedule that is pos- 
sible with good management. 

16.15 There must be flexibility in adjusting .he 
work programme to local conditions and resources, 
but target dates for each part of the work shoald be 
fixed to reflect the rhythm of the work: the annual 
return, its pro.:essing and the publication of the 
results. Once these targets are established, the 
necessary clerical staff should be determined (and 
their supply made a condition of providing the sta- 
tistical service) and other work adjusted to it. It 
will be necessary to control the work by progress 
reports for each job, on a monthly or preferably a 
fortnightly basis. 

MECHANICAL AIDS 

16.16 Mechanical aids in office routine and sta- 
tistical procedures economize in the use of labour 
and increase the efficiency with which the material 
is handled, in particular by reducing the possibility 
of error. Both results are of special applicability to 
developing counrxies. It is a waste of the time of a 
qualified statistician to have to compute manually 
or to be hampered by lack of typing and duplicating 
facilities ; and it is also wasteful to have manual 
computing at the clerical level ; manual sorting may 
be another matter. Once it has been decided what 
form the statistical unit should take the question of 
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suitable equipment can be easily solved, given 
expert advice^, and its provision should be given 
the highest priority. As compared with the difficulty 
of increasing qualified skills in the office that of 
equipment is largely a matter of financial resources 
and thus may. be particularly suited to assistance 
through aid programmes (see paragraph 16.3C below). 

16.17 The chief mechanical aids are calculating 
machines, duplicating machines and sorting machines. 
Modern electrically operated automatic multiplying 
and dividing machines are desirable for analysis 
work a id there should be one or two available for 

use by senior staff, supplemented by a number of 
manually operated calculating machines. Further, 
one adding machine, preferably electrically operated, 
should be provided for every two clerks concerned 
with processing. Typewriters with suitably long 
carriages for tabulating work should be available 
and also mechanical means of duplicating, in a clear 
and expeditious fashion, questionnaires and other 
circular forms that may be required in large numbers: 
to await the government printer for this service can 
entail unnecessary delay. 

16.18 Tabulating, as a first stage in analysis, 
entails classifying and for this purpose the original 
information has to be sorted and re-sorted to assist 
in these operations. There are a number of simple 
sorting devices for such purposes, usually in the 
form of punched cards that are arranged manually 
and sorted by needles or by a vibrating mechanism. 
Where large quantities of materials are concerned 

it is economic in time and labour to use both mechan- 
ical punching machines and machines that sort and 
re-sort mechanically, and a number of governments 
have installed these machines to deal with payroll, 
trade, census and other statistics. It is not always 
the case, nevertheless, that the use of these machines 
is always the best solution. Sorting is a simple 
process and the machines are costly ; especially 
where the flow of work is irregular, and they may 
stan^ idle for long periods. In some operations it 
may be more praccica' to use manual sorting, recruit- 
ing labour for the op-ration. Where resources are 
meagre this may also be the best way of dealiag 
with the peak load of educational statistics. 

AUTOMATIC DATA PROCESSING (A.D.P.) 

16.19 The latest development in this field vs the 
electronically operated computer, constructed first 
with mathematical and scientif'c applications in 
mind and later introduced into the fields of business 
and of statistics. A.D.P. is now being installed in 
government departments throughout the world. It 
saves labour^, but the major return to such investment 
is that of greater efficiency of the organizations 
concerned, A computer* by cod'ijg numbers into vary- 
ing pulses of electric currents^ not only achieves a 



very high speed of work but also makes possible 
complex calculations even though its basic opera- 
tions are extremely simple. With the normal punched 
card installation repeated sorting of a large number ' 
of cards throws up the required totals. This is a 
time-consuming process and limits the nature of the 
statistical analysis which is possible. The computer, 
if it has a large enough store, can theoretically 
produce full tabulations from a single run-through of 
the cards without any repeated sorting. In fact it is 
often the case that the store is nor big enough to give 
a complete analysis from one run-through of the data 
and some pre-sorting would then be necessary. With- 
out expensive magnetic tape inputs and outputs an 
A.D.P. machine is not a sorting device so that ancil- 
lary punch-card machines may also be required and 
a computer with its ancillary equipment may thus 
cost a considerable sum^. Further, to staff a small 
or medium installation might require two or three 
machine operators, a resident engineer and, once 
established, three or four programmeid. This would 
be in addition to operators required for punching and 
operating any ancillary punch-card machine. A.D.P. 
in consequence raises problems of cost in cash and 
manpower. At the same time its advantages could 
be considerable, where facilities canine arranged and 
the future possibilities are vast. In some developed 
countries they are already being used for storing 
centrally information about individual teachers or 
individual schools for use in subsequent tabulation. 
Its possible Ljse in connexion with LD.S. has been 
noted in paragri^ph 7.2 above. 

TRAINING 

16.20 It mus e a major objective of the educa- 
tional statisticiaii to ensure training for his staff* 
Since the supply of suitably trained persons for this 
work is the chief technical obstacle in the way of 
producing adequate ed'tcational statistics in devel- 
oping countries, some sacrifice of their time to this 
end must be faced. This sacrifice can be minimized 
by a balanced use of the various facilities available: 

(a) in-service training ; 

(b) middle-level training centres in the region ; 

(c) professional training in the region ; 

(d) tiv,*ning in developed countries. 

1. The advice of experts is essential, not only of those 
selling machines of all kinds, but also of those with 
expefience of organizing an office. Instances are not 
rare in developing countries of offices with the wrong 
kind or amounts of mechanical aids. Merely to order a 
quantity of machines is not an answer in itself to the 
problem of organization. 

2. It has been estimated that on an average for every 

£ 1,000 invested one person will be released for other 
duties. 

3. New designs are nevertheless continually coming on 
to the market, many being cheoper, more compact and 
less dependent upon ancillary machines than former 
model s. 
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IN-SERVICE TRAINING 



REGIONAL PROFESSIONAL TRAINING 



16.21 A few hours* lectures given in the office 
every week to selected clerks has the cl^ar advantage 
of providing training without severe interruption in 
the work of the persons concerned. On the other hand, 
the amount of skills that can be imparted in this way 
is limited, so that the lectures should be rigorously 
practical and not theoreticaL Principles of rounding, 
simple tabulation and simple calculation rules, are 
suitable for such courses ; although a few lecturers 
to the senior officers on les^ elementary topics 
^'ould be valuable. In some cases it may be found 
practicable for this work to be undertaken in con- 
junction with the Central Statistical Office, possibly 
wholly arranged by that office. 



REGIONAL MIDDLE-LEVEL TRAINING CENTRES 

16.22 More systematic training is required for the 
less junior officers. In particular, statistical units 
di pend in a large measure upon middle-level officers 
(Statistical Assistants) for the greater part of their 
processing work. Those officers who have success- 
fully studied mathematics at the second-level are 
candidates for this work, much of which can be learnt 
in the office itself. Some short-term (about 9 months) 
training is also essential, the course covering 
mathematics (a refresher course), elementary statis- 
tical methods, statistical organization^^ and procedure, 
and applied statistics. The course must be highly 
practical, directly related to the special field work 
and other problems of the region, and should give the 
student both a general training in statistics and 
experic. of the applications in particular fields. 
Officers from the educational statistical unit will 
receive special training in the practical problems of 
education statistics. 

16.23 Few developing countries can afford to pro- 
vide such middle-level training facilities themselves, 
although where Statistics Departments have been 
introduced into the local university, courses have 
been successfully arranged. On the otlier hand, both 
because of costs and the importance of basing the 
training on local experience, training outside the 
region cannot normally be considered. This activity 
is particularly appropriate to the regional bodies of 
the United Nations and the Specialized Agencies. 
For example, the Economic Commissicft for Africa 
has set up a number of training centres in co-opera- 
tion with host governments. The United Nati^^uJ 
makes provision for ihe appointment of Directors of 
the Centres, for equipment and for granting fellow- 
ships. PAD, ILO and WHO arrange for lectures 

in their fields, and the host governments meet the 
physical requirements. 



16.24 The objective is to provide, as a minimum, 
three profe-;sionally qualified stati^'sticians in the 
statistical unit of the Ministry of Ev^ucation (para- 
graph above). It is not essential for all to have 
obtained a degree in statistics since good profes- 
sional qualifications can be provided for Junior Stat- 
isticians as at the Rabat Institute in Africa (Morocco), 
wj:ich offers a two-yr.-ar course. 

K'.25 Degree courses required for statisticians 
intended for the senior posts are only just being 
instituted in the universities in developing countries 
and on the increasing co-operation between these 
bodies and government will depend, in the main, the 
future of statistical training in the regions. 



TRAINING OUTSIDE THE REGION 

16.26 The greater amount of professional training 
in statistics continues to be provided outside the 
region, often under Aid Programmes (see following 
paragraphs), both at the university level, for degrees, 
and for such professional examinations as those of 
the United Kingdom Institute of Statisticians, a body 
which also provides a useful year's training for 
Registered Statistical Assistants. 

AID FROM DEVELOPED COUNTRIES 

16.27 The main developed countries have program- 
mes of aid on which the educational statistician can 
draw for building up and improving his statistical 
service. This aid is channelled to the developing 
countries either as bilateral aidt direct from donor 

to recipient ; or as multilateral aid^ dispensed through 
an international agency. 

16.28 Bilateral aid takes two forms, financial aid 
and technical assistance. Financial aid makes avail- 
able a flow of funds to the recipient country either 
as loans (on terms that vary from loans free of 
interest to those at market rates) or as grants. This 
financial assistance can be directed to specific 
projects or given for such general expenditure as 
budgetary aid. Appropriate projects of interest to 

the educati-')na.i statistician would be the provision 
of equipmen ■ (paragraph 21.5 above) or the provision 
of a reference library essential to the adequate 
working of a statistical unit. The select bibliography 
in the Annex could form the basis of such a reference 
library. ' • . 

16.29 Technical assistance makes available to . 
developing countries, bilaterally and multilaterally, 
the skills of the developed countries, either by the 
provision of experts to work in the developing 
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countries or of training facilities within the devel- 
oped countries. The experts may be advisers to 
government^ on short or long-term missions, or, as 
v/ith the U.K. Overseas Service Aid Scheme or the 
United Nations Opex posts, they may fill operational 
posts, usually for longer-term assignments. Technical 
assistance could provide the means for getting a 
statistical unit off the ground ; it is not a long-term 
substitute for a statistical unit. Nationals from the 
country concerned must be trained as counterparts 
eventually to take over the unit, and a proper 
emphasis giv^^n to training the necessary supporting 
staff. 

16.30 in addition to helping a statistical unit 
come into being, technical assistance can make a 
special contribution to improving the work of the 
educational statistician in a number of ways, such 
as the following 

(a) providing lecturers for training centres ; 

(b) providing experience in the statistics unit of a 
Ministry of Education in a developed country; 



this is only applicable to experienced and senior 
candidates who are well versed in the problems 
that arise ; younger persons are best trained in 
their own country ; 

(c) advice on the design particularly of the annual 
return and its processing ; 

(d) advice on the organization of the statistical unit, 
including the use of mechanical aids ; 

(e) advice on suitable analyses for planning purposes. 
16.31 To make full use of technical assistance it 

is helpful to specify the type of advice required in 
some detail rather than to apply generally for an 
" educational statistician " as such. Academically 
qualified statisticians are in short supply and if the 
advice required is rather that of a suitable expert in 
organization and methods, or of someone with a spe- 
cial knowledge of the administration of educational 
statistics as distinct from a theoretical knowledge 
of the statistical problems involved, this should be 
clearly stated. 
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Chapter 17 

FURTHER PERSPECTIVES 



RESEARCH IN TECHNIQUES . 

17.1 As interest in educational statistics is . 
increasing, new and more suitable techniques are 
being explored to meet the growing demands of tlie 
planners. For this reason, the educational statis- 
tician cannot simply use an inherited body of rules ; 
he must also be experimenting with new methods. 
This is particularly the case in developing countries 
where special and novel conditions (see paragraph 
1.7 above) obtain. 

17.2 While grappling with the initial ca.sk of 
introducing a good basic service, the statistician in 
these countries may have little time for further 
research. Nevertheless there are a number of impor- 
tant technical problems that remain to be solved 
before this basic can be considered to operate 
satisfactorily. While it is always important not to 
discard an existing method until the new one has 
been amply proved^, and innovation for its own 
sake ir to be avoided, fresh thinking is urgently 
required on the part of those who are familiar with 
the special problems of the developing countries. 

REGIONAL MEETINGS OF EDUCATIONAL 
STATISTICIANS 

17.3 Many of the technical problems involved are 
common to the countries in each region. Opportunities 
for the statisticians concerned to meet to discuss 
these problems would in consequence be valuable in 

a number of ways. It would be possible on thes.* 
oocasions to exchange experiences of particular 
methods, hear about new work in countries of similar • 
structures, obtain, as a group, expert guidance on 
questions of special difficulty, and study problems 
that require the regional approach, problems such 
as training of educational statisticians, regional 
standardization and regional planning. Such meetings 
could also help in raising the status of the educa- 
tional statistician in the eyes of governments and 
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others. As a start, the exchange of official statis- 
tical publications could be arranged. 

TOPICS FOR FURTHER RESEARCH 

17.4 Some indication has been given in this 
Introduction of the topics which require further 
examination in ordei char a satisfactory statistical 
service can be provided. The major items can be 
'isted for convi-nience. 

(a) Financial statistics in general (paragraphs 8.18 
and following). 

(b) Forecasting techniques (paragraph 14.2). 

(c) Training: middle level training (paragraph 16.23); 
regional professional training (paragraph. 16.24); 
courses for statisticians in demography (paragraph 
5-6), sampling (paragraph 5-8) and planning (para- 
graphs 2.13 and 14.1, and Note to Chapter 14). 

(d) Special problems of measurement: extra-curri- 
cular activities (paragraph 3-5 (^)) ; adult educa- 
tion (paragraph 3-5 (e)); pupil background sta- 
tistics (paragraphs 8.5 aiid following) ; school 
equipment (paragraph 8.16); accommodation . 
(paragraphs 8,17 and 13.16) ^nd literacy (para- 
graphs. 8.27 and 8.28). 

(e) Special problems of definition and recording: 
the listing of schools (paragraphs 3»5 and 6.3 
and following) ; age (paragraphs 4.9, 6,20 and 
following); pupil coding (paragraphs 6.24 and 
following) ; and international comparisons (para- 
graphs 15.1 and following). 

(f) Use of mechanical aids (paragraphs 16.16 and 
following). 



1. This may mean testing the new method parallel with the 
cxistivig mechoc? ; the efficiency of the new method can 
then be observed f.nd a link will be provided between 
the results showa by the old method and those shown 
by the new (if it is adopted) when recording a time series 
(see paragraph 10.1 above). 
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